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(54) Heterocyclic tachykinin receptor antagonists 

(57) This invention provides a novel series substituted piperidines, pyrrolidines, and hexametliyleneimines which 
are useful in the treatment or prevention of a physiological disorder associated with an excess of tachykinins. This 
invention also provides methods for the treatment of such physiological disorders as well as pharmaceutical formula- 
tions which employ these novel compounds. The compounds have the formula 



\ / ^(CH2)n 




(CH2), 



wherein: p is 1 , 2, or 3; 

m and n are independently 0-6; 
Xis 



N-R^, or CH-NR^R^ 
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where R^, R*', and R*= are independently selected from the group consisting of hydrogen and C-j-Cg alky I; 
R"* and R^ are independently hydrogen, halo, trifluorom ethyl, trichloromethyl, Ci-Ce alkyi, or C^-C^ alkoxy; and 
R3, R^, and R^ are independently selected from the group consisting of hydrogen, halo, trifluoromethyt, OyC^ 
alkyI, C^-Cg alkoxy, cyano, hydroxy, amino, -NHCONH2, nitro, -CONH2, C2-C10 alkenyl, C2-C-,o alkynyl, C3-C8 cy- 
cloalkyl, Cg-Ce cycloalkenyl, Cg-Cg cycloalkoxy, C^-C^q alkylthio, C^-C^q alky'annino, Cg-Cg alkanoyl, and Cg-Cg al- 
kanoyloxy; 

or a pharmaceutically acceptable salt or solvate thereof. 
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Description 



Tachykinins are a family of peptides whicli share a common amidated carboxy terminal sequence. Substance P 
was the first peptide of this family to be isolated, although its purification and the determination of its primary sequence 
did not occur until the early 1 970's. 

Between 1983 and 1984 several groups reported the isolation of two novel mammalian tachykinins, now termed 
neurokinin A (also known as substance K, neuromedin L, and neurokinin a), and neurokinin B (also known as neuro- 
medin K and neurokinin p), See . J.E. Maggio, Peptides , 6 (Supplement 3) :237-243 (1985) for a review of these dis- 
coveries. 

Tachykinins are widely distributed in both the central and peripheral nervous systems, are released from nerves, 
and exert a variety of biological actions, which, in most cases, depend upon activation of specific receptors expressed 
on the membrane of target cells. Tachykinins are also produced by a number of non-neural tissues. 

The mammalian tachykinins substance P, neurokinin A, and neurokinin B act through three major receptor sub- 
types, denoted as NK-1 , NK-2, and NK-3, respectively. These receptors are present in a variety of organs. 

Substance P is believed inter alia to be involved in the neurotransmission of pain sensations, including the pain 
associated with migraine headaches and with arthritis. These peptides have also been implicated in gastrointestinal 
disorders and diseases of the gastrointestinal tract such as Inflammatory bowel disease. Tachykinins have also been 
implicated as playing a role in numerous other maladies, as discussed infra . 

In view of the wide number of clinical maladies associated with an excess of tachykinins, the development of 
tachykinin receptor antagonists will serve to control these clinical conditions. The earliest tachykinin receptor antago- 
nists were peptide derivatives. These antagonists proved to be of limited pharmaceutical utility because of their met- 
abolic instability. 

In essence, this invention provides a class of potent non-peptide tachykinin receptor antagonists. By virtue of their 
non-peptide nature, the compounds of the present invention do not suffer from the shortcomings, in terms of metabolic 
instability, of known peptide-based tachykinin receptor antagonists. 

Recent publications have described novel classes of non-peptidyl tachykinin receptor antagonists which generally 
have greater oral bioavailability and metabolic stability than the earlier classes of tachykinin receptor antagonists. 
Examples of such newer non-peptidyl tachykinin receptor antagonists are found in European Patent Publication 
591.040 A1. published Aprils, 1994; PatentCooperationTreaty publication WO 94/01 402, published January 20, 1994; 
Patent Cooperation Treaty publication WO 94/04494. published March 3, 1994; and Patent Cooperation Treaty publi- 
cation WO 93/011609, published January 21, 1993. 

This invention encompasses methods for the treatment or prevention of a physiological disorder associated with 
an excess of tachykinins, which method comprises administering to a mammal in need of said treatment an effective 
amount of a compound of Formula I 



X 





(CH2) 



n 




r2 R1 



I 



wherein: 



p is 1 . 2, or 3; 



m and n are independently 0-6; 



Xis 
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N-Ra or CH-NR»^Rc 

where R^ R**, and R*= are independently selected from the group consisting of hydrogen and C^-Cq alkyi; 

20 

Ri and R2 are independently hydrogen, halo, trifluoronnethyl, trichloromethyl, C^-Cq alkyI, or Ci-Cg alkoxy; and 

R3. R*, and R^ are independently selected from the group consisting of hydrogen, halo, trifluoromethyl, C^-Cq 
alkyI, C^~Cq alkoxy, cyano, hydroxy, amino, -NHCONHg, nitro, -CONHg, Cg-C^o alkenyl, Cg-C^o alkynyl, C^-Oq 
25 cycloalkyi, Cg-Cg cycloalkenyl, C3-C8 cycloalkoxy, C^-C^q alkylthio, C^C^q alkylamino, Cg-Cg alkanoyi, and Cg- 

Cg alkanoyloxy. 

or a pharmaceutical ly acceptable salt or solvate thereof. 

In other embodiments this invention encompasses the novel compounds of Formula I and the salts and solvates 

30 of those compounds, as well as pharmaceutical formulations comprising at least one compound of Formula I, or a 
pharmaceutically acceptable salt or solvent of said compound, in combination with one or more pharmaceutical ly ac- 
ceptable carrier, diluents, or excipients. 

The terms and abbreviations used in the instant examples have their normal meanings unless otherwise desig- 
nated. For example ""C refers to degrees Celsius; "N" refers to normal or normality; "mmol" refers to millimole or 

35 millimoles; "g" refers to gram or grams; "ml" means milliliter or milliliters; "M" refers to molar or molarity; "MS" refers to 
mass spectrometry; "IR" refers to infrared spectroscopy; and "NMR" refers to nuclear magnetic resonance spectros- 
copy. 

As used herein, the term "Ci-C-,o alkyl" refers to straight or branched, monovalent, saturated aliphatic chains of 1 
to 10 carbon atoms and includes, but is not limited to, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
40 isopentyl, and hexyl. The term 'C^-C^q alkyP includes within its definition the terms "C-j-Cg alkyl" and "CyC^ alkyl". 
"Halo" represents chloro, fluoro, bromo or iodo. 

"C-j-Cio alkylthio" represents a straight or branched alkyl chain having from one to ten carbon atoms attached to 
a sulfur atom. Typical Ci-C^o alkylthio groups include methylthio, ethylthra, propylthio, isopropylthio, butylthio and the 
like. The term "C^C^q alkylthio" includes within its definition the term "Ci-Cg alkylthio" and "Ct-Cs alkylthio". 
45 The term "Cg-C-jo alkenyl" as used herein represents a straight or branched, monovalent, unsaturated aliphatic 

chain having from two to ten carbon atoms. Typical Cg-C^o alkenyl groups include ethenyl (also known as vinyl). 1 -meth- 
ylethenyl, 1-methyl-1-propenyl, 1-butenyl, 1-hexenyl, 2-methyl-2-propenyl, 1-propenyl, 2-propenyl, 2-butenyl, 2-pen- 
tenyl. and the like. 

The term "C2-C-,o alkynyl" as used herein represents a straight or branched, monovalent, unsaturated aliphatic 
50 chain having from two to ten carbon atoms with at least one triple bond. Typical Cg-Cio alkynyl groups include ethynyl, 
1-methylethenyl, 1-propynyl, 1-butynyl. 1-hexynyl, 2-propynyl, 2-butynyl, 2-pentynyl, and the like. 

"03-08 cycloalkenyl" represents a hydrocarbon ring structure containing from three to eight carbon atoms and 
having at least one double bond within that ring, which is unsubstituted or substituted with 1, 2 or 3 substituents inde- 
pendently selected from halo, halo(CTC4 alkyl). C1-C4 alkyl, C^-C4 alkoxy, carboxy. C1-C4 alkoxycarbonyl, carbamoyl, 
55 N-(Ci-C4 alkyl)carbamoyl, amino, C-, -C4 alkylamino. 6\{C^ -C4 alkyl)amino or -(CHgja-Ry where a is 1 , 2, 3 or 4 and Ry 
is hydroxy, C^-C4 alkoxy carboxy, -C4 alkoxycarbonyl, amino, carbamoyl, C^C^ alkylamino ordi (C1-C4 alkyl)amino. 

"Ci-Cg alkylamino" represents a straight or branched alkylamino chain having from one to six carbon atoms at- 
tached to an amino group. Typical C^-Cg alkyl-amino groups include methylamino, ethylamino. propylamino. isopro- 
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pylamino, butytamino, sec-butylaminoand the like. "Ci-Ce alkylamino" encompasses within this term "C-,-C4 alkylami- 
no". 

■C^-Cg alkoxy" represents a straight or branched alkyi chain having from one to six carbon atoms attached to an 
oxygen atom. Typical Ci-Cg alkoxy groups include methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy 
and the like. The term "Ci-Cg alkoxy" includes within its definition the term "C^-Cg alkoxy". 

"C2-C6 alkanoyr represents a straight or branched alkyI chain having from one to five carbon atoms attached to 
a carbonyl moiety. Typical C2-C6alkanoyl groups include ethanoyl, propanoyl, isopropanoyl, butanoyi, f-butanoyi, pen- 
tanoyl, hexanoyi, 3-methylpentanoyl and the like, 

'02-0^ alkanoyloxy" represents a straight or branched alkyI chain having from one to five carbon atoms attached 
to a carbonyl moiety joined through an oxygen atom. Typical C2-C6 atkanoyloxy groups include acetoxy, propanoyloxy, 
Isopropanoyloxy, butanoyloxy, f-butanoyloxy, pentanoyloxy, hexanoyloxy, 3-methy!pentanoyloxy and the like. 

"C1-C4 alkoxycarbonyl" represents a straight or branched alkoxy chain having from one to four carbon atoms 
attached to a carbonyl moiety. Typical C1-C4 alkoxycarbonyl groups Include methoxycarbonyl, ethoxy carbonyl, pro- 
poxycarbonyl, isopropoxycarbonyl, butoxycarbony!, r-butoxycarbonyl and the like. 

"C3-C8 cycloalkyr represents a saturated hydrocarbon ring structure containing from three to eight carbon atoms. 
Typical C^^-Cq cycloalkyi groups include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like. 

The term "amino-protecting group" as used in the specification refers to substituents of the amino group commonly 
employed to blocker protect the amino functionality while reacting other functional groups on the compound. Examples 
of such amino-protecting groups include formyl, trityl, phthalimido. trichloroacetyl, chloroacetyl, bromoacetyl, io- 
doacetyl, and urethane-type blocking groups such as benzyloxycarbonyl. 4-phenylbenzyloxycarbonyl, 2-methylben- 
zyloxycarbonyl, 4-m ethoxy benzyloxycarbonyl. 4-fluorobenzyloxycarbonyl, 4-chloroben2yloxycarbonyl, 3-chlorobenzy- 
loxycarbonyl, 2-chlorobenzyloxycarbonyl, 2,4-dichloroben2yloxycarbonyl, 4-bromobenzytoxycarbonyl, 3-bromobenzy- 
loxycarbonyl, 4-nitrobenzyIoxycarbonyl. 4-cyanoben2yloxycarbonyl, f-butoxycarbonyl, 1,1-dtphenyleth-1-yloxycarbo- 
nyl, 1,1-diphenylprop-1-yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-(p-toluyl)-prop-2-yloxycarbonyl, cyclopentan- 
yloxycarbonyl, 1 -methylcyclopentanyloxycarbonyl, cyclohexanyloxycarbonyl, 1 -methylcyclohexanyloxycarbonyl, 
2-methylcyclohexanyloxycarbonyl, 2-(4-toluylsulfonyl)-ethoxycarbonyl, 2-(methylsulfonyl)ethoxycarbonyl, 2-(triphe- 
nylphosphino)-ethoxycarbonyl, fluorenylmethoxy-carbonyl ("FMOC"), 2-(trimethylsilyl)ethoxycarbonyl, allyloxycarbo- 
nyl. 1 -(trimethylsilylmethyl)prop-l -enyloxycarbonyl, 5-benzisoxaIylmethoxycarbonyl. 4-acetoxybenzyloxycarbonyl, 
2,2,2-trichloroethoxycarbonyl. 2-ethynyl-2-propoxycarbonyl, cyclopropylmethoxycarbonyl, 4-(decyloxy)benzyIoxycar- 
bonyl, isobornyloxycarbonyl, 1-pipertdyloxycarbonyl and the like; benzoylmethylsulfonyl group, 2-nitrophenylsulfenyl, 
diphenylphosphine oxide and like amino-protecting groups. The species of amino-protecting group employed is usually 
not critical so long as the derivatized amino group is stable to the condition of subsequent reactions on other positions 
of the intermediate molecule and can be selectively removed at the appropriate point without disrupting the remainder 
of the molecule including any other amino-protecting groups. Preferred amino-protecting groups are trityl, f-butoxycar- 
bonyl (f-BOC), allyloxycarbonyl and benzyloxycarbonyl. Further examples of groups referred to by the above terms 
are described by E. Haslam, PROTECTIVE GROUPS IN ORGANIC CHEMISTRY. (J.G.W. McOmie. ed., 1973), at 
Chapter 2; and T.W. Greene and PG.M. Wuts, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, (1 991 ), at Chapter 
7. 

The term "carboxy-protecting group" as used in the specification refers to substituents of the carboxy group com- 
monly employed to block or protect the carboxy functionality while reacting other functional groups on the compound. 
Examples of such carboxy-protecting groups include methyl, p-nitrobenzyl. p-methylbenzyl. p-methoxy-benzyl. 
3,4-dimethoxybenzyl, 2,4-dimethoxybenzyl. 2,4,6-trimethoxybenzyl, 2,4,6-trimethylbenzyl, pentamethylbenzyl, 
3,4-methylenedioxybenzyl, benzhydryl, 4,4*-dimethoxybenzhydryl, 2,2'.4.4'-tetramethoxybenzhydryl, f-butyl, f-amyl. 
trityl, 4-methoxytrityl, 4.4'<iimethoxytrityl, 4,4",4''-trimethoxytrityl, 2-phenylprop-2-yl, trimethylsilyl, f-butyldimethylsityl. 
phenacyl, 2,2,2-trichloroethyl, 2-(di(n-butyl)methylsiIyl)ethyl, p-toluenesulfonylethyt, 4-nitrobenzylsulfonylethyl, allyl, 
cinnamyl, 1 -(trimethylsitylmethyl)prop-l -en-3-yl and like moieties. Preferred carboxy-protecting groups are allyl. benzyl 
and f-butyl. Further examples of these groups are found in E. Haslam, supra , at Chapter 5, and T.W, Greene, et al. , 
supra , at Chapter 5. 

The term "leaving group" as used herein refers to a group of atoms that is displaced from a carbon atom by the 
attack of a nucleophile in a nucteophilic substitution reaction. The term "leaving group" as used in this document en- 
compasses, but is not limited to, activating groups. 

The term "activating group" as used herein refers a leaving group which, when taken with the carbonyl (-C=0) 
group to which it Is attached, is more likely to take part in an acylation reaction than would be the case if the group 
were not present, as in the free acid. Such activating groups are well-known to those skilled in the art and may be. for 
example, succinimidoxy, phthalimidoxy. benzotriazolyloxy. benzenes u If onyloxy, methanesutfonyloxy, toluenesulfony- 
loxy, azido. or -0-CO-(C4-C7 alkyl). 

The term "haloformate" as used herein refers to an ester of a haloformic acid, this compound having the formula 



EP 0 714 891 A1 



O 
II 

X-C 

5 wherein X is halo, and is C^-Cg alky I. Preferred haloformates are bromoformates and chloroformates. Especially 
preferred are chloroformates. Those haloformates wherein is Cg-Cg are preferred. Most preferred is isobutyl chlo- 
roformate. 

The compounds used in the method of the present invention have multiple asymmetric centers. As a consequence 
of these chiraf centers, the compounds of the present invention occur as racemates, mixtures of enantiomers and as 

to individual enantiomers, as well as diastereomers and mixtures of diastereomers. All asymmetric forms, individual iso- 
mers and combinations thereof, are within the scope of the present invention. 

The terms "R" and "S" are used herein as commonly used in organic chemistry to denote specific configuration of 
a chiral center. The term "R" (rectus) refers to that configuration of a chiral center with a clockwise relationship of group 
priorities (highest to second lowest) when viewed along the bond toward the lowest priority group. The term "S" (sinister) 

IS refers to that configuration of a chiral center with a counterclockwise relationship of group priorities (highest to second 
lowest) when viewed along the bond toward the lowest priority group. The priority of groups is based upon their atomic 
number (in order of decreasing atomic number). A partial list of priorities and a discussion of stereochemistry is con- 
tained in "Nomenclature of Organic Compounds: Principles and Practice", (J.H. Fletcher, et al. , eds., 1974) at pages 
103-120, 

20 In addition to the (R)-(S) system, the older D-L system is also used in this document to denote absolute configu- 

ration, especially with reference to amino acids. In this system a Fischer projection formula is oriented so that the 
number 1 carbon of the main chain is at the top. The prefix "D" is used to represent the absolute configuration of the 
isomer in which the functional (determining) group is on the right side of the carbon atom at the chiral center and "L", 
that of the isomer in which it is on the left. 

25 tn order to preferentially prepare one optical isomer over its enantiomer, the skilled practitioner can proceed by 

one of two routes. The practitioner may first prepare the mixture of enantiomers and then separate the two enantiomers. 
A commonly employed method for the resolution of the racemic mixture (or mixture of enantiomers) into the individual 
enantiomers is to first convert the enantiomers to diastereomers by way of forming a salt with an optically active salt 
or base. These diastereomers can then be separated using differential solubility, fractional crystallization, chromatog- 

30 raphy, or like methods. Further details regarding resolution of enantiomeric mixtures can be found in J. Jacques, et al. , 
"Enantiomers, Racemates. and Resolutions', (1991). 

In addition to the schemes described above, the practitioner of this invention may also choose an enantiospecific 
protocol for the preparation of the compounds of Formula I. Such a protocol employs a synthetic reaction design which 
maintains the chiral center present in the starting material in a desired orientation. These reaction schemes usually 

35 produce compounds in which greater than 95 percent of the title product is the desired enantiomer. 

As noted supra , this invention includes the pharmaceutically acceptable salts of the compounds defined by Formula 
1. A compound of this invention can possess a sufficiently acidic, a sufficiently basic, or both functional groups, and 
accordingly react with any of a number of organic and inorganic bases, and inorganic and organic acids, to form a 
pharmaceutically acceptable salt. 

40 The term "pharmaceutically acceptable salt" as used herein, refers to salts of the compounds of the above formula 

which are substantially non-toxic to living organisms. Typical pharmaceutically acceptable salts include those salts 
prepared by reaction of the compounds of the present invention with a pharmaceutically acceptable mineral or organic 
acid or an organic or inorganic base. Such salts are known as acid addition and base addition salts. 

Acids commonly employed to form acid addition salts are inorganic acids such as hydrochloric acid, hydrobromic 

45 acid, hydroiodic acid, sulfuric acid, phosphoric acid, and the like, and organic acids such as p-toluenesulfonic acid, 
methanesulfonic acid, oxalic acid, p-bromophenylsulfonic acid, carbonic acid, succinic acid, citric acid, benzoic acid, 
acetic acid, and the like. Examples of such pharmaceutically acceptable salts are the sulfate, pyrosulfate, bisulfate, 
sulfite, bisulfite, phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate, bro- 
mide, iodide, acetate, propionate, decanoate, caprylate, aery late, formate, hydrochloride, di hydrochloride, isobutyrate, 

50 caproate, heptanoate. propiolate, oxalate, malonate, succinate, suberate, sebacate, f umarate, maleate, butyne-1 ,4-di- 
oate, hexyne-1 ,6-dioate, benzoate, chlorobenzoate, methylbenzoate, hydroxybenzoate, methoxybenzoate, phthalate, 
xylenesulfonate, phenylacetate, phenylpropionate, phenylbutyrate, citrate, lactate, T^hydroxybutyrate, glycolate, tar- 
trate, methanesulfonate, propanesulfonate, naphthalene-1 -sulfonate, napththalene-2-sulfonate, mandelate and the 
like. Preferred pharmaceutically acceptable acid addition salts are those formed with mineral acids such as hydrochloric 

55 acid and hydrobromic acid, and those formed with organic acids such as maleic acid and methanesulfonic acid. 

Salts of amine groups may also comprise quarternary ammonium salts in which the amino nitrogen carries a 
suitable organic group such as an alkyi, alkenyl, alkynyl, or aralkyl moiety. 

Base addition salts include those derived from inorganic bases, such as ammonium or alkali or alkaline earth metal 
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hydroxides, carbonates, bicarbonates, and the like. Such bases useful in preparing the salts of this invention thus 
include sodium hydroxide, potassium hydroxide, ammonium hydroxide, potassium carbonate, sodium carbonate, so- 
dium bicarbonate, potassium bicarbonate, calcium hydroxide, calcium carbonate, and the like. The potassium and 
sodium salt forms are particularly preferred. 
s It should be recognized that the particular counterion forming a part of any salt of this invention is usually not of a 

critical nature, so long as the salt as a whole is pharmacologically acceptable and as long as the counterion does not 
contribute undesired qualities to the salt as a whole. 

This invention further encompasses the pharmaceutically acceptable solvates of the compounds of Formulas I. 
Many of the Formula 1 compounds can combine with solvents such as water, methanol, ethanol and acetonitrile to form 
10 phamiaceutically acceptable solvates such as the corresponding hydrate, methanolate, ethanolate and acetonitrilate. 

This invention also encompasses the pharmaceutically acceptable prodrugs of the compounds of Formula I. A 
prodrug is a drug which has been chemically modified and may be biologically inactive at its site of action, but which 
may be degraded or modified by one or more enzymatic or other in vivo processes to the parent bioactive form. This 
prodrug should have a different pharmacokinetic profile than the parent, enabling easier absorption across the mucosal 
IS epithelium, better salt formation or solubility, or improved systemic stability (an increase in plasma half-life, for example). 

Typically, such chemical modifications include: 

1) ester or amide derivatives which may be cleaved by esterases or lipases; 

2) peptides which may be recognized by specific or nonspecific proteases; or 

20 3) derivatives that accumulate at a site of action through membrane selection of a prodrug form or a modified 

prodrug form; 

or any combination of 1 to 3, supra . Conventional procedures for the selection and preparation of suitable prodrug 
derivatives are described, for example, in H, Bundgaard, Design of Prodrugs . (1985). 
25 The especially preferred compounds of this invention are those compounds wherein: 

a) and are independently selected from the group consisting of chloro, fluoro, bromo, methyl, ethyl, isopropyl, 
methoxy. ethoxy. isopropoxy, trichloromethyl, and trifluorom ethyl; 

30 b) R3, R4 and R^ are independently selected from the group consisting of hydrogen, chloro, fluoro, bromo, trifluor- 

omethyl, methyl, ethyl, isopropyl, methoxy, ethoxy, isopropoxy, amino, -NHCONH2, -CONH2. vinyl, propenyl, meth- 
ylthio, ethytthio, isopropytthio, methylamino, ethylamino, dimethylamino, acetyl, and acetoxy, with the proviso that 
at least one of R^, R^ and R^ is hydrogen unless all of R^, R^ and R^ are chloro, fluoro, bromo, trifluoromethyl, 
methyl, ethyl, methoxy, or ethoxy; 

35 

c) n is 0, 1 . or 2; and 

d) X, when combined to the heterocyclic group to which it is attached, forms 4-(cyclohexyl)piperazin-1-yl, 4-(pip- 
eridin-1-yl)piperidin-1-yl, 4-dimethyIaminopiperidin-1-yl. 4-phenylpipera2in-1-yl, or 4-benzylptperazin-1-yl. 

40 

The compounds of the present invention can be prepared by a variety of procedures well known to those of ordinary 
skill in the art. The particular order of steps required to produce the compounds of Formula I is dependent upon the 
particular compound being synthesized, the starting compound, and the relative lability of the substituted moieties. 

The term "optionally in the presence of a base" indicates that the reaction may be performed with a base present, 
45 but such a base is not required for the reaction to proceed. Preferred bases include organic bases containing one or 
more nitrogen groups, such as N-methylmorpholine, ethylamine, diethylamine, triethylamine, ethyldiisopropylamine, 
pyridine, and the like. Especially preferred are N-methylmorpholine and pyridine. The absence of a base is usually 
most preferred. 

The compounds of Formula 1 may be prepared by a variety of means known to those skilled in the art. A preferred 
so method of preparing the compounds of Formula I comprises treating a compound of Formula II 
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10 




where Y is any leaving group, preferably a methanesulfonyl or benzenesulfonyl group, or a protected derivative thereof, 
IS with a compound of Formula III 




X NH 

v_/ 

III 

in an organic solvent, at a temperature between room temperature and 1 20° C, and isolating the resulting product The 
organic solvent used is preferably a polar aprotic solvent, for example, acetonitrile, N,N-dimethylformamide, N,N- 

25 dimethylphenylacetamide, dimethylsulfoxide, or hexamethylphosphoric triamide. Instead of using a polar aprotic sol- 
vent it is also possible to use an ether, such as tetrahydrofuran, dioxane, or methyl t-butyl ether, or a ketone, such as 
methyl ethyl ketone, Acetonitrile is the most preferred solvent. 

In the temperature range indicated above, the preferred temperature is 70-90°C. If acetonitrile is employed as a 
solvent, the reaction is advantageously carried out at the reflux point of the reaction mixture. 

30 The product obtained in this way is isolated by the usual techniques, for example, by concentration of the solvents, 

followed by washing of the residue with water, and then purification by conventional techniques, suh as chromatography 
or recrystallization. 

The derivatives of Formula II, used as a reactant in the preparation of the compounds of Formula I, may be prepared 
as described in Schemes I, la, and lb, infra . In Scheme I the reactions in the various steps are shown in a representative 
35 way so as to indicate the type of said reactions without giving the means employed, which are known. 
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Scheme I 
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Scheme I 
(continued) 
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Scheme la 
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Scheme la 
(continued) 
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Scheme lb 
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Scheme lb 
(continued) 
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10 



IS 



20 



25 



30 




40 




45 This reaction scheme involves a series of reactions well known to those skilled in the art, such as the alkylation 

of a nitrile with a brominated derivative in the presence of lithium diisop ropy lam ide (LDA) (step B) or a Michael reaction 
with, for example, ethyl acrylate, followed by reduction of the nitrile in the presence of a catalyst to give the correspond- 
ing amine after reduction of the intermediate amide (Step D) obtained during the cyclization (Step 0), tor example 
according to A.V. El'Tsov. etal. . Biol. Soedin. . Akad. Nauk. SSSR . 109-112 (1965). abstracted in , Chemical Abstracts . 

so 63:16299 (1965). 

The coupling of the substituted piperidine and the acid (Step E) is performed in the presence of a coupling agent, 
by the usual methods. It is also possible to use a functional derivative of this acid, such as the acid itself appropriately 
activated by cyclohexylcarbodiimide or by benzotriazolyl-N-oxytrisdimethylaminophosphonium hexafluorophosphate 
(BOP), for example, or else one of the functional derivatives which react with amines, for example, an anhydride, a 
55 mixed anhydride, the acid chloride, or an activated ester such as the paranitrophenyl ester. 

The alcohol resulting from the deprotection (Step F) is then reacted with an activating agent, such as mesyl chloride, 
tosyl chloride, or benzenesulfonyl chloride (Step G) to afford the compound of Formula II. 

During any of the above synthetic sequences it may be necessary or desirable to protect sensitive or reactive 
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amino, hydroxy, or carboxy groups on any of the molecules concerned. Such protection may be accomplished by 
means of the amino-protecting, hydroxy-protecting. or carboxy-protecting groups discussed supra . These protecting 
groups may be removed at a convenient subsequent stage using methods known in the art. 

The following Preparations and Examples further illustrate the compounds of the present invention and the methods 
5 for their synthesis. The Preparations and Examples are not intended to be limiting to the scope of the invention in any 
respect, and should not be so construed. All solvents and reagents were purchased from commercial sources and 
used as received, unless otherwise indicated. Dry tetrahydrofuran (THF) was obtained by distillation from sodium or 
sodium benzophenone ketyl prior to use. 

The starting materials described herein are commercially available or may be prepared by methods well known to 
10 those in the art. 

Preparation 1 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-dichlorophenyl)piperidine 

IS 

(i) Ethyl Y-(2-tetrahydropyrany!oxyethyl)^-cyano-Y-(3,4-dichlorophenyl)butanoate 

Twenty-two grams of a 55-60% dispersion of sodium hydride in oil are suspended in 200 ml of dry tetrahydrofuran. 
A solution of 85 g of 3.4-dichlorophenylacetonitri!e in 500 ml of tetrahydrofuran is added dropwise at 2QPC over 30 

20 minutes and the reaction mixture is then stirred at room temperature for about two hours. A solution of 98 grams of 
2-bromoethoxytetrahydropyran in 1 00 ml of tetrahydrofuran is added to the reaction mixture cooled to -20° C, the mixture 
is allowed to warm up to room temperature, and, after two hours, a solution of 50 grams of ammonium chloride in three 
liters of water is added. Extraction is carried out with 1.5 liters of ethyl ether and the extract is washed with a saturated 
solution of sodium chloride, decanted, dried over magnesium sulfate, and concentrated under vacuum. The residue 

25 is chromatographed on silica gel using dichloromethane as the eluent. The pure product fractions are concentrated to 
give 3,4-dichloro-a-(2-tetrahydropyranyloxyethyl)ben2eneacetonitrile as an oil. 

The 3,4<llchloro-a-(2-tetrahydropyranyloxyethyl)benzeneacetonitrile, prepared above (21 grams) is dissolved in 
100 ml of tetrahydrofuran. a solution of 0.067 ml of lithium diisopropylamine in 100 ml of tetrahydrofuran is then added 
dropwise at room temperature, and the reaction mixture is stirred for one hour at room temperature. Ethyl bromopro- 

30 pionate (12 g) is then added and the mixture is heated to 50°C for two hours. The mixture is cooled, poured into a 
saturated solution of ammonium chloride, and extracted with diethyl ether. The extract is washed with water and the 
ether phase is removed by decantation, dried over sodium sulfate, and concentrated in vacuo. 

The residue is purified by chromatography on silica gel using dichloromethane/ethyl acetate (100/1 v/v) as the 
eluent. The proper fractions are then purified by removal of the solvents in vacuo. 

35 

(it) 3-(2-Tetrahydropyranyloxyethyl)-3-(3,4-dichlorophenyl)-2-piperidinone 

The compound prepared in (i) (1 3 g) is dissolved in 250 ml of ethanol and 40 ml of aqueous ammonia. The reaction 
mixture is then hydrogenated at room temperature and atmospheric pressure in the presence of Raney nickel. When 
40 the theoretical volume of hydrogen has been absorbed, the mixture is filtered on CELITE^" and the filtrate isconcetrated 
under vacuum. The residue is taken up in water and extracted with ether. The organic fraction is then washed with 
water, dried over magnesium sulfate, and conetrated under vacuum to give the title intermediate. 

(iii) 3-(2-Tetrahydropyranyloxyethyl)-3-(3,4-dichlorophenyl)piperidine 

45 

The 3-(2-tetrahydropyranyloxyethyl)-3-(3,4-dichlorophenyl)-2-piperidinone (3.9 grams prepared as described su- 
pra ) is dissolved in 50 ml of tetrahydrofuran and the solution is added to a suspension of 0.9 grams of lithium aluminum 
hydride in 5 ml of tetrahydrofuran heated to 60^0. The reaction mixture is then heated for one hour at 60°C and then 
cooled. To the resulting mixture 1 ml of water, 1 ml of 4 N sodium hydroxide, and 3 ml of water are added sequentially 
so The insoluble portion is removed by filtration and the filtrate is concentrated in vacuo. The residue is taken up in diethyl 
ether, dried over magnesium sulfate, and concentrated under vacuum to give the desired intermediate. 

(iv) 3-(2-Hydroxyethyl)-3-(3,4-dichIorophenyl)piperidine 

55 A saturated solution of hydrogen chloride in diethyl ether is added to a solution of 55 grams of 3-(2-tetrahydro- 

pyranyloxyethyl)-3-(3,4-dichlorophenyl)piperidine in 200 ml of methanol until the pH is 1.0. The mixture is stirred for 
about thirty minutes at room temperature and concentrated to dryness. The residue is then taken up in water, rendered 
alkaline with a solution of sodium hydroxide and extracted with methylene chloride. The extract is then washed with a 
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saturated solution of sodium chloride, dried over sodium sulfate, and evaporated to dryness to give an oil. The oil is 
taken up in 200 ml of an isopropyl ether/diethyl ether mixture (50/50). After stirring and filtration, the desired intermediate 
is washed with ethyl ether and dried over phosphorous pentoxide. 

5 (v) (+) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)piperidine 

A solution of 23.54 grams of L(+)-tanaric acid in 750 ml of lOO'^C ethanol is added to a refluxing solution of 43 
grams of the product obtained above in 200 ml of 1 00° C. The reaction mixture is refluxed for about thirty minutes, and 
allowed to coot to room temperature. The crystals obtained are filtered off, washed with 1 00° C ethanol and dried under 
10 vacuum over phosphorous pentoxide to give the tartrate salt. 

After recrystaliization from 540 ml of 100**C and filtration, the tartrate is washed with diethyl ether and dried under 
vacuum over phosphorous pentoxide to give the tartrate. The tartrate is then taken up in water, neutralized with a 
solution of sodium hydroxide, and extracted with methylene chloride. The extract is then washed with water, dried over 
sodium sulfate, and evaporated to dryness. The oil is taken up in a diethyl ether/isopropyl ether mixture and the crystals 
15 are filtered off, washed with diethyl ether, and dried under vacuum at 50° C to give the title intermediate, 

(vi) (-) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)piperidine 

The (-) enantiomer is obtained by following the above procedure starting from D(-)-tartaric acid. 

20 

Preparation 2 

Preparation of 3-(2-hydroxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]piperidine 

25 The title compound is prepared essentially as described in Preparation 1 except that 3,4-bis(trifluoromethyl)phe- 

nylacetonitrile is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 3 

30 Preparation of 3-(2-hydroxyethyl)-3-(3,4-dimethylphenyl)piperidine 

The title compound is prepared essentially as described in Preparation 1 except that 3,4-dimethylphenylacetonitrile 
is employed as a starting material in place of 3,4-dichIorophenyIacetonitrile. 

35 Preparation 4 

Preparation of 3-(2-hydroxyethyl)-3-(4-methylphenyl)piperidine 

The title compound is prepared essentially as described in Preparation 1 except that 4-methylphenylacetonitrile 
40 is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 5 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-dimethoxyphenyl)piperidine 

45 

The title compound is prepared essentially as described in Preparation 1 except that 3,4-dimethoxyphenylace- 
tonitrile is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 6 

so 

Preparation of 3-(2-hydroxyethyl)-3-(3-chlorophenyt)piperidine 

The title compound is prepared essentially as described in Preparation 1 except that 3-chlorophenylacetonitrile is 
employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

55 
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Preparation 7 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-difluorophenyl)piperidine 

5 The title compound is prepared essentially as described in Preparation 1 except that 3,4-difluorophenylacetonitrile 

is ennployed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 8 

10 Preparation of 3-(2-hydroxyethyi)-3-(2,5-dlmethylphenyl)pfpertdine 

The title compound is prepared essentially as described in Preparation 1 except that 2,5-dimethylphenylacetonitrile 
is employed as a starling material in place of 3,4-dichlorophenylacetonitrile. 

IS Preparation 9 

Preparation of 3-(2-hydroxyethyl)-3-(2,5-diethoxyphenyl)piperidine 

The title compound is prepared essentially as described in Preparation 1 except that 2,5-diethoxyphenylacetonltrile 
20 is employed as a starting material In place of 3,4-dichlorophenylacetonitrile, 

Preparation 10 

Preparation of 3-(2-hydroxyethyl)-3-[3,4-bis(trichloromethyl)phenyl]piperidine 

25 

The title compound is prepared essentially as described in Preparation 1 except that 3,4-bis(trichloromethyl)phe- 
nylacetonitrile is employed as a starting nnaterial in place of 3,4-dichlorophenylacetonitrile. 

Preparation 11 

30 

Preparation of 3-isopropoxyphenylacetic acid. 

(i) Ethyl 3-hydroxypheny!acetate. 

3S A solution of 55 grams of 3-hydroxyphenylacetic acid in 400 ml of 100**C ethanol is refluxed overnight in the pres- 

ence of a few drops of concentrated sulfuric acid. It is then evaporated to dryness and the residue is taken up in diethyl 
ether and washed with water, and then with a saturated aqueous solution of sodium bicarbonate. After drying over 
magnesium sulfate, followed by evaporation, the desired title intermediate is obtained as an oil. 

40 (ii) Ethyl 3-isopropoxyphenylacetate 

A solution of 58 grams of the product obtained above, 88 grams of potassium carbonate, and 108 grams of 2-io- 
dopropane in 300 ml of N.N-dimethylformamide is heated at 80-1 00°C for eight hours. The solvent is removed by 
evaporation and the residue is taken up in ethyl acetate and washed with a 1 0% aqueous solution of potassium car- 
-^5 bonate. After drying over magnesium sulfate, followed by removal of the solvents in vacuo, the title intermediate is 
purified by chromatography on silica gel using methylene chtoride as the eluent. 

(iii) 3-lsopropoxyphenylacetic acid 

50 A solution of 31 grams of the product obtained above and 20 grams of sodium hydroxide in 400 ml of ethanol is 

refluxed for two hours. The solvents are removed in vacuo and the residue is taken up in water and acidified with 
concentrated hydrochloric acid. Extraction is carried out with diethyl ether and the extract is washed with water, dried 
over magnesium sulfate, and concentrated to dryness to give the desired title product. 
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Preparation 12 

Preparation of 2-iodo-5-isopropoxyphenylacetic acid 

The title compound is prepared using known metliods essentially as described in R.E. Counsel, etaL, Journal of 
Medicinal Chemistry . 16:684-687 (1973) except that the benzyl chloride is replaced with 2-lodopropane. The 2-iodo- 
5-isopropoxyphenyIacetonitrile thus prepared (15 grams) is dissolved in 160 ml of ethanol in the presence of 18 grams 
of potassium hydroxide. The resulting mixture is then refluxed for about two hours. The reaction mixture is then con- 
centrated in vacuo and the rsidue is taken up in water and washed with diethyl ether. The aqueous phase is acidified 
with hydrochloric acid until the pH is 1, and extracted with diethyl ether The extract is washed with water, dried over 
sodium sulfate, and filtered. The solvents are removed in vacuo and the residue is purified by chromatography on silica 
gel using methylene chlorlde/methanol (100/2 vA^) as the eluent to give the desired title product. 

Preparation 13 

Preparation of 2-fluorophenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 12 except that 2-fluorophenylacetonitrile 
is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 14 

Preparation of 2-trifluoromethylphenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 1 2 except that 2-trifluoromethylpheny- 
lacetonitrile is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrite. 

Preparation 15 

Preparation of 3,5-bis(trifluoromethyl)phenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 12 except that 3,5-bis(trifluoromethyl) 
phenylacetonitrile Is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 16 

Preparation of 3,4,5-trimethoxyphenytacetic acid 

The title intermediate is prepared essentially as described in Preparation 12 except that 3,4.5-trtmethoxypheny- 
lacetonitrite is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 17 

Preparation of 4-nltrophenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 12 except that 4-nitrophenylacetonitrile 
is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 17 

Preparation of 2-chloro-6-ftuorophenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 12 except that 2-chloro-6-fluoropheny- 
lacetonitrile is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitriIe. 
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Preparation 18 

Preparation of 4-hydroxyphenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 1 2 except that 4-hydroxyphenylace- 
tonitrile is used as a starling nnaterial instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 19 

Preparation of 3-(2-nnethanesulfonyloxyethyt)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine and 3- 
(2-benzenesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]piperidine- 

(i) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]piperidine 

Triethylamine (22.5 nnl) and 3-(2-hydroxyethyl)-3-(3,4-dichlorophenyl)piperidine (22 grams) are added to a solution 
of 16 grams of 3-isopropoxyphenylacetic acid in 500 ml of methylene chloride. The mixture is cooled to CC and 42.6 
grams of benzotriazolyl-N-oxytrisdimethylaminophosphonium hexafluorophosphate are then added and the reaction 
mixture is allowed to warm up to room temperature. After thirty minutes, the mixture is concentrated under vacuum 
and the residue is taken up in diethyl ether and washed successively with water, a dilute sodium hydroxide solution, 
a saturated sodium chloride solution, a dilute hydrochloric acid solution, a saturated sodium chloride solution, and a 
solution of sodium bicarbonate. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in 
vacuo to yield the title intermediate. 

(ii) 3-(2-Methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine 

The product prepared above (36 grams) is dissolved in 500 ml of methylene chloride and the solution is cooled to 
0°C. Triethylamine (11.5 ml) is added followed by the dropwise addition of methanesulfonyl chloride (mesyl chloride, 
6.3 ml). The reaction mixture is left to stand for about 15 minutes at 0°C and then concentrated under vacuum. The 
residue is taken up in diethyl ether and washed with water. The organic fraction is dried over magnesium sulfate, 
filtered, and concentrated under vacuum. The residue is chromatographed on silica gel using heptane/ethyl acetate 
(50/50 v/v) up to pure ethyl acetate as the eluent The pure product fractions are concentrated under vacuum and the 
residue is then solidified in a diethyl ether/isopropyt ether mixture to give the title product. 

(iii) 3-(2-Benzenesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]piperidine 

Triethylamine (4.6 ml) is added to 11.3 grams of the product in step (i) in 160 ml of methylene chloride, followed 
by the dropwise addition of 4.3 ml of benzenesulfonyl chloride. The resulting solution is cooled to 0**C. The reaction 
mixture is then warmed to room temperature and left to stand for about 1 8 hours. The reaction mixture is then washed 
successively with 100 ml of hydrochloric acid, 100 ml of 10% sodium bicarbonate, and 100 ml of water. The organic 
fraction is removed, dried over sodium sulfate, and then concentrated under vacuum. The residue is chromatographed 
on silica get using cyclohexane/ethyl acetate (80/20 v/v) as the eluent to give the title product. 

Preparation 20 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-dichlorophenyl)pyrrolidine 

(i) Ethyl Y-(2-tetrahydropyranyloxyethyl)^-cyano-7^(3,4-dichlorophenyl)propanoate 

Twenty-two grams of a 55-60% dispersion of sodium hydride in oil are suspended in 200 ml of dry tetrahydrofuran. 
A solution of 85 g of 3,4-dichlorophenylacetonitrile in 500 ml of tetrahydrofuran is added dropwise at 20° C over 30 
minutes and the reaction mixture is then stirred at room temperature for about two hours. A solution of 98 grams of 
2-bromoethoxytetrahydropyran in 1 00 ml of tetrahydrofuran is added to the reaction mixture cooled to -20* C, the mixture 
is allowed to warm up to room temperature, and, after two hours, a solution of 50 grams of ammonium chloride in three 
liters of water is added. Extraction is carried out with 1 .5 liters of ethyl ether and the extract is washed with a saturated 
solution of sodium chloride, decanted, dried over magnesium sulfate, and concentrated under vacuum. The residue 
is chromatographed on silica gel using dichloromethane as the eluent. The pure product fractions are concentrated to 
give 3,4-dichloro-a-(2-tetrahydropyranyloxyethyl)benzeneacetonitrile as an oil. 

The 3,4-dichloro-a-(2-tetrahydropyranyloxyethyl)benzeneacetonitrile, prepared above (21 grams) is dissolved in 
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100 mi of tetrahydrofuran, a solution of 0.067 ml of lithium dlisopropylamine in 100 ml of tetrahydrofuran is then added 
dropwiseat room temperature, and the reaction mixture is stirred for one hour at room temperature. Ethyl bromoacetate 
(12 g) is then added and the mixture is heated to 50°C for two hours. The mixture is cooled, poured into a saturated 
solution of ammonium chloride, and extracted with diethyl ether. The extract is washed with water and the ether phase 
5 is removed by decantation, dried over sodium sulfate, and concentrated in vacuo. 

The residue is purified by chromatography on silica gel using dichloromethane/ethyl acetate (100/1 vA^) as the 
eluent. The proper fractions are then purified by removal of the solvents in vacuo. 

(ii) 3-(2-Tetrahydropyranyloxyethyl)-3-(3,4-dichlorophenyl)-2-pyrrolidinone 

10 

The compound prepared in (i) (1 3 g) is dissolved in 250 ml of ethanol and 40 ml of aqueous ammonia. The reaction 
mixture is then hydrogenated at room temperature and atmospheric pressure in the presence of Raney nickel. When 
the theoretical volume of hydrogen has been absorbed, the mixture is filtered on CELITE™ and the filtrate is concetrated 
under vacuum. The residue is taken up in water and extracted with ether. The organic fraction is then washed with 
>5 water, dried over magnesium sulfate, and conetrated under vacuum to give the title intermediate. 

(iii) 3-(2-Tetrahydropyranyloxyethyl)-3-(3,4-dichlorophenyl)pyrrolidine 

The 3-(2-tetrahydropyranyloxyethyl)-3-(3,4-dichlorophenyl)-2-pyrrolidinone (3.9 grams prepared as described su- 
20 pra ) is dissolved in 50 ml of tetrahydrofuran and the solution is added to a suspension of 0.9 grams of lithium aluminum 
hydride in 5 ml of tetrahydrofuran heated to 60** C. The reaction mixture is then heated tor one hour at eO^C and then 
cooled. To the resulting mixture 1 ml of water. 1 ml of 4 N sodium hydroxide, and 3 ml of water are added sequentially 
The insoluble portion is removed by filtration and the filtrate is concentrated in vacuo. The residue is taken up in diethyl 
ether, dried over magnesium sulfate, and concentrated under vacuum to give the desired intermediate. 

25 

(iv) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)pyrrolidine 

A saturated solution of hydrogen chloride in diethyl ether is added to a solution of 55 grams of 3-(2-tetrahydro- 
pyranyloxyethyl)-3-(3,4-dichIorophenyl)pyrrolidine in 200 ml of methanol until the pH is 1 .0. The mixture is stirred for 
30 about thirty minutes at room temperature and concentrated to dryness. The residue is then taken up in water, rendered 
alkaline with a solution of sodium hydroxide and extracted with methylene chloride. The extract is then washed with a 
saturated solution of sodium chloride, dried over sodium sulfate, and evaporated to dryness to give an oil. The oil is 
taken up in 200 ml of an isopropyl ether/diethyl ether mixture (50/50). After stirring and filtration, the desired intermediate 
is washed with ethyl ether and dried over phosphorous pentoxide, 

35 

(v) (+) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)pyrrolidine 

A solution of 23.54 grams of L(+)-tartaric acid in 750 ml of 100°C ethanol is added to a refluxing solution of 43 
grams of the product obtained above in 200 ml of 1 0O'^C. The reaction mixture is refluxed for about thirty minutes, and 
40 allowed to cool to room temperature. The crystals obtained are filtered off, washed with lOO^C ethanol and dried under 
vacuum over phosphorous pentoxide to give the tartrate salt. 

After recrystallization from 540 ml of 100*C and filtration, the tartrate is washed with diethyl ether and dried under 
vacuum over phosphorous pentoxide to give the tartrate. The tartrate is then taken up in water, neutralized with a 
solution of sodium hydroxide, and extracted with methylene chloride. The extract is then washed with water, dried over 
45 sodium sulfate, and evaporated to dryness. The oil is taken up In a diethyl ether/isopropyl ether mixture and the crystals 
are filtered off, washed with diethyl ether, and dried under vacuum at 50°C to give the title intermediate. 

(vi) (-) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)pyrrolldlne 

50 The (-) enantiomer is obtained by following the above procedure starting from D(-)-tartaric acid. 

Preparation 21 

Preparation of 3-(2-hydroxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]pyrrolidine 

55 

The title compound is prepared essentially as described in Preparation 20 except that 3,4-bls(trifluoromethyl)phe- 
nylacetonitrlle is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 
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Preparation 22 

Preparation of 3-(2-hydroxyethyl)-3-(3.4-dimethyIphenyl)pyrrolidine 

The title compound is prepared essentially as described in Preparation 20 except that 3,4-dimethylphenylace- 
tonitrile is employed as a starting materia! in place of 3,4-dichlorophenylacetonitriIe. 

Preparation 23 

Preparation of 3- (2-hydroxyethy I)- 3-(4-methylpheny I) pyrrolidine 

The title compound is prepared essentially as described in Preparation 20 except that 4-methylphenylacetonitrile 
is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 24 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-dimethoxyphenyI)pyrrolidine 

The title compound is prepared essentially as described in Preparation 1 except that 3, 4-dimethoxypheny lace- 
ton itriie is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 25 

Preparation of 3-(2-hydroxyethyi)-3-(3-chlorophenyl)pyrrolidine 

The title compound is prepared essentially as described in Preparation 20 except that 3-chlorophenylaceton itriie 
is employed as a starting material in place of 3,4-dfchIorophenylacetonitrile. 

Preparation 26 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-difluorophenyl)pyrrolidine 

The title compound is prepared essentially as described in Preparation 20 except that 3,4-difluorophenylacetonitrile 
is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 27 / 

Preparation of 3-(2-hydroxyethyl)-3-(2,5-dimethylphenyl)pyrrolidine 

The title compound is prepared essentially as described in Preparation 20 except that 2,5-dimethyIphenylace- 
tonitrile is employed as a starting material in place of 3,4-dichlorophenylacetonitrite. 

Preparation 28 

Preparation of 3-(2-hydroxyethyl)-3-{2,5-diethoxyphenyl)pyrrolidine 

The title compound is prepared essentially as described in Preparation 20 except that 2,5-diethoxypheny lace- 
ton itriie is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 29 

Preparation of 3-(2-hydroxyethyI)-3-[3,4-bis(trichloromethyl)phenyl]pyrrolidine 

The title compound is prepared essentially as described in Preparation 20 except that 3,4-bis(trichloromethyl) 
phenylacetonitrile is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 
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Preparation 30 

Preparation of 3-isopropoxyphenylacetic acid. 

(i) Ethyl 3-hydroxyphenylacetate. 

A solution of 55 grams of 3-hydroxyphenylacetic acid in 400 ml of lOCC ethanol is refluxed overnight in the pres- 
ence of a few drops of concentrated sulfuric acid. It is then evaporated to dryness and the residue is taken up In diethyl 
ether and washed with water, and then with a saturated aqueous solution of sodium bicarbonate. After drying over 
magnesium sulfate, followed by evaporation, the desired title Intermediate is obtained as an oil. 

(il) Ethyl 3-jsopropoxyphenylacetate 

A solution of 58 grams of the product obtained above, 88 grams of potassium carbonate, and 108 grams of 2-lo- 
dopropane in 300 ml of N,N-cIlmethylformamide is heated at 80-1 OO^C for eight hours. The solvent is removed by 
evaporation and the residue is taken up In ethyl acetate and washed with a 10% aqueous solution of potassium car- 
bonate. After drying over magnesium sulfate, followed by removal of the soh/ents in vacuo, the title Intermediate is 
purified by chromatography on silica gel using methylene chtoride as the eluent. 

(ill) 3-lsopropoxyphenylacetic acid 

A solution of 31 grams of the product obtained above and 20 grams of sodium hydroxide In 400 ml of ethano! is 
refluxed for two hours. The solvents are removed in vacuo and the residue is taken up In water and acidified with 
concentrated hydrochloric acid. Extraction is carried out with diethyl ether and the extract is washed with water, dried 
over magnesium sulfate, and concentrated to dryness to give the desired title product. 

Preparation 31 

Preparation of 5-isopropoxyphenylacetic acid 

The title compound Is prepared using known methods essentially as described in R.E. Counsel, et al. . Journal of 
Medicinal Chemlstn/. 16:684-687 (1973) except that the benzyl chloride Is replaced with 2-iodopropane. The 5-isopro- 
poxyphenylacetonrtrile thus prepared (15 grams) is dissolved In 160 ml of ethanol In the presence of 18 grams of 
potassium hydroxide. The resulting mixture is then refluxed for about two hours. The reaction mixture is then concen- 
trated in vacuo and the residue Is taken up in water and washed with diethyl ether. The aqueous phase Is acidified 
with hydrochloric acid until the pH is 1 , and extracted with diethyl ether. The extract Is washed with water, dried over 
sodium sulfate, and filtered. The solvents are removed in vacuo and the residue is purified by chromatography on silica 
gel using methylene chlorlde/methanol (100/2 v/v) as the eluent to give the desired title product. 

Preparation 32 

Preparation of 2-fluorophenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 31 except that 2-fluorophenylacetonitrile 
is used as a starting material instead of 2-iodo-5-lsopropoxyphenylaceton(trtle. 

Preparation 33 

Preparation of 2-trrfIuoromethylphenylacetlc acid 

The title Intermediate Is prepared essentially as described In Preparation 31 except that 2-trifluoromethylpheny- 
lacetonitrile is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 34 

Preparation of 3,5-bis(trifluoromethyl)phenylacetic acid 

The title Intermediate is prepared essentially as described in Preparation 31 except that 3.5-bis(trlfluoromethyl) 
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phenylacetonitrile is used as a starting materia! instead of 2-iodo-5-isopropoxyphenylacetonitrile. 
Preparation 35 

Preparation of 3,4,5-trimethoxyphenylacetic acid 

The title internnediate is prepared essentially as described in Preparation 31 except that 3,4,5-trimethoxypheny- 
lacetonitrile is used as a starting nnaterial instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 35a 

Preparation of 4-nitrophenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 31 except that 4-nitrophenylacetonitrile 
is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile- 

Preparation 36 

Preparation of 2-chloro-6-fluorophenylacettc acid 

The title intermediate is prepared essentially as described in Preparation 31 except that 2-chloro-6-fluoropheny- 
lacetonitrile is used as a starting material instead of 2-iodo-5-isopropoxy phenylacetonitrile. 

Preparation 37 

Preparation of 4-hydroxyphenylacetic acid 

The title intermediate is prepared essentially as described In Preparation 31 except that 4-hydroxyphenytace- 
tonitrile is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 38 

Preparation of 3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine and 3- 
(2-benzenesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]pyrrolidine. 

(i) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]pyrrolidine 

Triethylamine (22.5 ml) and 3-(2-hydroxyethy l)-3-(3.4-dichlorophenyl)pyrrolidine (22 grams) are added to a solution 
of 16 grams of 3-isopropoxyphenylacetic acid in 500 ml of methylene chloride. The mixture is cooled to 0°C and 42.6 
grams of benzotriazolyl-N-oxytrisdimethylaminophosphonium hexafluorophosphate are then added and the reaction 
mixture is allowed to warm up to room temperature. After thirty minutes, the mixture is concentrated under vacuum 
and the residue is taken up in diethyl ether and washed successively with water, a dilute sodium hydroxide solution, 
a saturated sodium chloride solution, a dilute hydrochloric acid solution, a saturated sodium chloride solution, and a 
solution of sodium bicarbonate. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in 
vacuo to yield the title intermediate. 

(ii) 3-(2-Methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine 

The product prepared above (36 grams) is dissolved in 500 ml of methylene chloride and the solution is cooled to 
0°C. Triethylamine (11.5 ml) is added followed by the dropwise addition of methanesutfonyl chloride (mesyl chloride, 
6.3 ml). The reaction mixture is left to stand for about 15 minutes at 0°C and then concentrated under vacuum. The 
residue is taken up in diethyl ether and washed with water. The organic fraction is dried over magnesium sulfate, 
filtered, and concentrated under vacuum. The residue is chromatographed on silica gel using heptane/ethyl acetate 
(50/50 v/v) up to pure ethyl acetate as the eluent. The pure product fractions are concentrated under vacuum and the 
residue is then solidified in a diethyl ether/isopropyl ether mixture to give the title product. 
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(iii) 3-(2-Benzenesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]pyrrolidine 

Triethylamine (4.6 ml) is added to 11.3 grams of the product in step (I) in 160 ml of methylene chloride, followed 
by the dropwise addition of 4.3 ml of benzenesulfonyl chloride. The resulting solution is cooled to 0°C. The reaction 
5 mixture is then warmed to room temperature and left to stand for about 1 8 hours. The reaction mixture is then washed 
successively with 100 ml of hydrochloric acid, 100 ml of 10% sodium bicarbonate, and 100 ml of water. The organic 
fraction is removed, dried over sodium sulfate, and then concentrated under vacuum. The residue is chromatographed 
on silica gel using cyclohexane/ethyl acetate (80/20 v/v) as the eluent to give the title product. 

10 Preparation 39 

Preparation of 3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(3-isopropoxyben2oyl)pyrrolidine 

The title intermediate is prepared essentially as described in Preparation 38, supra , except that an equimolar 
f5 amount of 3-isopropoxybenzoic acid is employed instead of the 3-isopropoxyphenylacetic acid employed therein. 

P reparation 40 

Preparation of 3- (2-hydroxy ethyl)- 3-(1-naphthy I) pyrrolidine 

20 

The title compound is prepared essentially as described in Preparation 20, supra , except that an equimolar amount 
of 1-naphthylacetonitrile is employed instead of the 3,4-dichlorophenylacetonitrile of that preparation. 

Preparation 40a 

Preparation of 3-(2-methanesulfonyloxyethyl)-3-(31 -naphthyl)-1 -[(3-isopropoxybenzoyl)pyrrolidine 

The title intermediate is prepared essentailly as described in Preparations 38 and 39. supra , except that 3-(2-hy- 
droxyethyl)-3-(1-naphthyl)pyrrolidine is employed instead of the 3-(2-hydroxyethyl)-3-(3.4-dichlorophenyl)pyrrolidine 
30 employed therein. 

Preparation 41 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-dichlorophenyl)hexamethyleneimine 

35 

(i) Ethyl Y-(2-tetrahydropyranyloxyethyl)^-cyano-7^(3.4<lichlorophenyl)pentanoate 

Twenty-two grams of a 55-60% dispersion of sodium hydride in oil are suspended in 200 ml of dry tetrahydrofuran. 
A solution of 85 g of 3,4-dichlorophenylacetonitrile in 500 ml of tetrahydrofuran is added dropwise at 20^ C over 30 

40 minutes and the reaction mixture is then stirred at room temperature for about two hours. A solution of 98 grams of 
2-bromoethoxytetrahyd ropy ran in 100 ml of tetrahydrofuran is added to the reaction mixture cooled to -20*0, the mixture 
is allowed to warm up to room temperature, and, after two hours, a solution of 50 grams of ammonium chloride in three 
liters of water Is added. Extraction is carried out with 1 .5 liters of ethyl ether and the extract is washed with a saturated 
solution of sodium chloride, decanted, dried over magnesium sulfate, and concentrated under vacuum. The residue 

45 is chromatographed on silica get using dichloromethane as the eluent. The pure product fractions are concentrated to 
give 3.4-dichloro-a-(2-tetrahydropyranyloxyethyl)benzeneacetonitrile as an oil. 

The 3.4<Jichloro-a-(2-tetrahydropyranyloxyethyl)benzeneacetonitrile, prepared above (21 grams) is dissolved in 
100 ml of tetrahydrofuran, a solution of 0.067 ml of lithium diisopropylamine in 100 ml of tetrahydrofuran is then added 
dropwise at room temperature, and the reaction mixture is stirred for one hour at room temperature. Ethyl bromobu- 

50 tanoate (12 g) is then added and the mixture is heated to bO°0 for two hours. The mixture is cooled, poured into a 
saturated solution of ammonium chloride, and extracted with diethyl ether. The extract is washed with water and the 
ether phase is removed by decantation, dried over sodium sulfate, and concentrated in vacuo. 

The residue is purified by chromatography on silica gel using dichloromethane/ethyl acetate (100/1 v/v) as the 
eluent. The proper fractions are then purified by removal of the solvents in vacuo. 

55 

(ii) 3-(2-Tetrahydropyranyloxyethyl)-3-(3,4-dichlorophenyl)-2-hexamethyleneiminone 

The compound prepared in (i) (1 3 g) is dissolved in 250 ml of ethanol and 40 ml of aqueous ammonia. The reaction 
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mixture is then hydrogenated at room temperature and atmospheric pressure in the presence of Raney nickel. When 
the theoretical volume of hydrogen has been absorbed, the mixture is tittered on CELITE^" and the filtrate is concet rated 
under vacuum. The residue is taken up in water and extracted with ether The organic fraction is then washed with 
water, dried over magnesium sulfate, and conetrated under vacuum to give the title intermediate. 

5 

(iii) 3-(2-Tetrahydropyranyloxyethy()-3-(3,4-dichlorophenyl)hexamethyleneimine 

The 3-(2-tetrahydropyranyloxyethyl)-3-(3,4-dichlorophenyl)-2-hexamethyleneiminone (3.9 grams prepared as de- 
scribed su£ra) is dissolved In 50 ml of tetrahydrof uran and the solution is added to a suspension of 0.9 grams of lithium 
10 aluminum hydride in 5 ml of tetrahydrof uran heated to 60** C. The reaction mixture is then heated for one hour at 60° C 
and then cooled. To the resulting mixture 1 ml of water, 1 ml of 4 N sodium hydroxide, and 3 ml of water are added 
sequentially. The insoluble portion is removed by filtration and the filtrate is concentrated in vacuo. The residue is taken 
up in diethyl ether, dried over magnesium sulfate, and concentrated under vacuum to give the desired Intermediate. 

IS (iv) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)hexamethyleneimine 

A saturated solution of hydrogen chloride in diethyl ether is added to a solution of 55 grams of 3-(2-tetrahydro- 
pyranyloxyethyl)-3-(3,4-dichlorophenyl)hexamethyleneimine in 200 ml of methanol until the pH is 1.0. The mixture is 
stirred for about thirty minutes at room temperature and concentrated to dryness. The residue Is then taken up in water, 
20 rendered alkaline with a solution of sodium hydroxide and extracted with methylene chloride. The extract is then washed 
with a saturated solution of sodium chloride, dried over sodium sulfate, and evaporated to dryness to give an oil. The 
oil is taken up in 200 ml of an isopropyl ether/diethyl ether mixture (50/50). After stirring and filtration, the desired 
intermediate is washed with ethyl ether and dried over phosphorous pentoxide. 

25 (v) (+) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)hexamethyleneimine 

A solution of 23.54 grams of L(+)-tartaric acid in 750 ml of 100°C ethanol is added to a refluxing solution of 43 
grams of the product obtained above in 200 ml of lOO^C. The reaction mixture is refluxed for about thirty minutes, and 
allowed to cool to room temperature. The crystals obtained are filtered off, washed with 1 0O^C ethanol and dried under 
30 vacuum over phosphorous pentoxide to give the tartrate salt. 

After recrystallization from 540 ml of 1 00° C and filtration, the tartrate is washed with diethyl ether and dried under 
vacuum over phosphorous pentoxide to give the tartrate. The tartrate is then taken up in water, neutralized with a 
solution of sodium hydroxide, and extracted with methylene chloride. The extract is then washed with water, dried over 
sodium sulfate, and evaporated to dryness. The oil is taken up in a diethyl ether/isopropyl ether mixture and the crystals 
35 are filtered off, washed with diethyl ether, and dried under vacuum at 50° C to give the title intermediate. 

(vi) (-) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)hexamethyleneimine 

The (-) enantiomer is obtained by following the above procedure starting from D(-)-tartaric acid. 

40 

Preparation 42 

Preparation of 3-(2-hydroxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 41 except that 3,4-bis(trifluoromethyl)phe- 
nylacetonitrile is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 43 

so Preparation of 3-(2-hydroxyethyl)-3-(3.4-dimethylphenyl)hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 41 except that 3,4-dimethylphenylace- 
tonitrile is employed as a starting material in place of 3,4-dichbrophenylacetonitrile. 

55 
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Preparation 44 

Preparation of 3-(2-hydroxyethyl)-3-(4-methylphenyl)hexannethylenelnnine 

The title compound is prepared essentially as described in Preparation 41 except that 4-methylphenyIacetonitrile 
is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 45 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-dimethoxyphenyl)hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 41 except that 3,4-dimethoxyphenylace- 
tonitrile is employed as a starting material in place ot 3,4-dichlorophenylacetonitrile. 

Preparation 46 

Preparation of 3-(2-hydroxyethyl)-3-(3-chlorophenyl)hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 41 except that 3-chloropheny!acetonitrile 
is employed as a starting material in place ot 3,4-dichlorophenylacetonitrile. 

Preparation 47 

Preparation of 3-(2-hydroxyethyl)-3-(3,4-difluorophenyi)hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 41 except that 3,4-difluorophenylacetonitrile 
is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 48 

Preparation of 3-(2-hydroxyethyI)-3-(2,5-dimethylphenyl)hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 1 except that 2,5-dimethylphenylacetonitrile 
is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 49 

Preparation of 3-(2-hydroxyethyl)-3-(2,5-diethoxyphenyl)hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 41 except that 2,5-diethoxyphenyIace- 
tonitrile is employed as a starting material in place of 3,4-dichlorophenylacetonitri!e. 

Preparation 50 

Preparation of 3-(2-hydroxyethyl)-3-[3,4-bis(trichloromethyl)phenyl]hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 41 except that 3,4-bis(trichloromethyl) 
phenylacetonitrile is employed as a starting material in place of 3,4-dichlorophenylacetonitrile. 

Preparation 51 

Preparation of 3-isopropoxyphenyIacetic acid. 

(i) Ethyl 3-hydroxyphenylacetate. 

A solution of 55 grams of 3-hydroxyphenylacetic acid in 400 ml of 100°C ethanol is refluxed overnight in the pres- 
ence of a few drops of concentrated sulfuric acid. It is then evaporated to dryness and the residue is taken up in diethyl 
ether and washed with water, and then with a saturated aqueous solution of sodium bicarbonate. After drying over 
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magnesium sulfate, followed by evaporation, the desired title intermediate is obtained as an oil. 

(ii) Ethyl 3-isopropoxyphenylacetate 

5 A solution of 58 grams of the product obtained above, 88 grams of potassium carbonate, and 108 grams of 2-io- 

dopropane in 300 m! of N,N-dimethylformamide is heated at 80-1 00^*0 for eight hours. The solvent is removed by 
evaporation and the residue is taken up in ethyl acetate and washed with a 10% aqueous solution of potassium car- 
bonate. After drying over magnesium sulfate, followed by removal of the solvents in vacuo, the title intermediate is 
purified by chromatography on silica gel using methylene chloride as the eluent. 

10 

(iii) 3-!sopropoxyphenylacetic acid 

A solution of 31 grams of the product obtained above and 20 grams of sodium hydroxide in 400 ml of ethanol is 
refluxed for two hours. The solvents are removed in vacuo and the residue is taken up in water and acidified with 
^5 concentrated hydrochloric acid. Extraction is carried out with diethyl ether and the extract is washed with water, dried 
over magnesium sulfate, and concentrated to dryness to give the desired title product. 

Preparation 52 

20 Preparation of 5-isopropoxyphenylacetic acid 

The title compound is prepared using known methods essentially as described in R.E. Counsel, et al. , Joumal of 
Medicinal Chemistry. 16:684-687 (1973) except that the benzyl chloride is replaced with 2-lodopropane. The 5-isopro- 
poxyphenylacetonttrile thus prepared (15 grams) is dissolved in 160 ml of ethanol in the presence of 18 grams of 
2S potassium hydroxide. The resulting mixture is then refluxed for about two hours. The reaction mixture is then concen- 
trated in vacuo and the residue is taken up in water and washed with diethyl ether. The aqueous phase is acidified 
with hydrochloric acid until the pH is 1 , and extracted with diethyl ether The extract Is washed with water, dried over 
sodium sulfate, and filtered. The solvents are removed in vacuo and the residue is purified by chromatography on silica 
gel using methylene chloride/methanol (100/2 v/v) as the eluent to give the desired title product. 

30 

Preparation 53 

Preparation of 2-fluorophenylacetic acid 

3S The title intermediate is prepared essentially as described in Preparation 52 except that 2-fluorophenylacetonitrile 

is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 54 

40 Preparation of 2-trifluoromethylphenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 52 except that 2-trifluoromethylpheny- 
lacetonitrile is used as a starting material instead of 2-todo-5-isopropoxyphenylacetonitrile. 

4S Preparation 55 

Preparation of 3.5-bis(trifluoromethyl)phenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 52 except that 3,5-bis(trifluoromethyl) 
50 phenylacetonitrile is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 56 

Preparation of 3,4,5-trimethoxyphenylacetic acid 

55 

The title intermediate is prepared essentially as described in Preparation 52 except that 3,4,5-trimethoxypheny- 
lacetonitrile is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 
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Preparation 57 

Preparation of 4-nitrophenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 52 except that 4-nitrophenylacetonltrile 
Is used as a starting nnaterial instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 57 

Preparation of 2-chloro-6-fluorophenylacetic acid 

The title internnediate is prepared essentially as described in Preparation 52 except that 2-chloro-6-fIuoropheny- 
lacetonitrile is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 58 

Preparation of 4-hydroxyphenylacetic acid 

The title intermediate is prepared essentially as described in Preparation 52 except that 4-hydroxyphenylace- 
tonitrile is used as a starting material instead of 2-iodo-5-isopropoxyphenylacetonitrile. 

Preparation 59 

Preparation of 3-(2-methanesulfonytoxyethyl)-3-(3,4<lichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyl- 
eneimine and 3-(2-benzenesulfonyloxyethyl)-3-(3,4<lichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]hexamethylene- 
imine. 

(i) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]hexamethyleneimine 

Triethylamine (22.5 ml) and 3-(2-hydroxyethyl)-3-(3,4-dichlorophenyl)hexamethyleneimine (22 grams) are added 
to a solution of 16 grams of 3-isopropoxyphenylacetic acid in 500 ml of methylene chloride. The mixture is cooled to 
O'^C and 42.6 grams of benzotriazolyl-N-oxytrisdimethylaminophosphonium hexafluorophosphate are then added and 
the reaction mixture is allowed to warm up to room temperature. After thirty minutes, the mixture is concentrated under 
vacuum and the residue is taken up in diethyl ether and washed successively with water, a dilute sodium hydroxide 
solution, a saturated sodium chloride solution, a dilute hydrochloric acid solution, a saturated sodium chloride solution, 
and a solution of sodium bicarbonate. The organic fraction is dried over magnesium sulfate, filtered, and concentrated 
in vacuo to yield the title intermediate. 

(ii) 3-(2-Methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine 

The product prepared above (36 grams) is dissolved in 500 ml of methylene chloride and the solution is cooled to 
0°C. Triethylamine (11.5 ml) Is added followed by the dropwise addition of methanesutfonyl chloride (mesyl chloride, 
6-3 ml). The reaction mixture is left to stand for about 15 minutes at 0°C and then concentrated under vacuum. The 
residue is taken up in diethyl ether and washed with water The organic fraction is dried over magnesium sulfate, 
filtered, and concentrated under vacuum. The residue is chromatographed on silica gel using heptane/ethyl acetate 
(50/50 v/v) up to pure ethyl acetate as the eluent. The pure product fractions are concentrated under vacuum and the 
residue is then solidified in a diethyl ether/isopropyl ether mixture to give the title product. 

(iii) 3-(2-Benzenesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]hexamethyleneimine 

Triethylamine (4.6 ml) is added to 11 .3 grams of the product in step (i) in 160 ml of methylene chloride, followed 
by the dropwise addition of 4.3 ml of benzenesulfonyt chloride. The resulting solution is cooled to 0**C. The reaction 
mixture is then warmed to room temperature and left to stand for about 18 hours. The reaction mixture is then washed 
successively with 100 ml of hydrochloric acid, 100 ml of 10% sodium bicarbonate, and 100 ml of water. The organic 
fraction is removed, dried over sodium sulfate, and then concentrated under vacuum. The residue is chromatographed 
on silica gel using cyctohexane/ethyl acetate (80/20 v/v) as the eluent to give the title product. 
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Preparation 60 

Preparation of 3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyben2oyl)hexarTiethyleneinriine 

The title intermediate is prepared essentially as described in Preparation 59, supra , except that an equimolar 
amount of 3-isopropoxybenzoic acid is employed instead of the 3-isopropoxyphenylacetic acid employed therein. 

Preparation 61 

Preparation of 3-(2-hydroxyethyl)-3-(1 -naphthyl)hexamethyleneimine 

The title compound is prepared essentially as described in Preparation 41, supra , except that an equimolar amount 
of 1-naphthylacetonitrile is employed instead of the 3,4<ilchlorophenylacetonitrile of that preparation. 

Preparation 62 

Preparation of 3-(2-methanesulfonyloxyethyl)-3-(31 -naphthyl)-1 -[(3-isopropoxybenzoyl)hexamethyleneimine 

The title intermediate is prepared essentailty as described in Preparations 59 and 60. supra , except that 3-(2-hy- 
droxyethyl)-3-(1-naphthyl)hexamethyleneimine is employed instead of the 3-(2-hydroxyethyl)-3-(3,4-dichlorophenyl) 
hexamethyleneimine employed therein. 

Example 1 

Preparation of (S)-3-(3.4-dichlprophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 




CI CH 

CH3 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl) 
piperidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-l-yl)piperidine. 
The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 
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Example 2 

Preparation of (S)-3-[3,4-bis(trifluoromethyl)phenyI]-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]piperidine 




CH3 

The title compound Is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[(3-isopropoxyphenyl)acetyl)ptperidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 

Example 3 

Preparation of (S)-3-(3,4-dimethyIphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dich!orophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 
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Example 4 

Preparation of (S)-3-(4-nnethylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1 -yl]ethyl] 
piperidine 




CH3 CH 

CH3 

The title compound is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(4-methylphenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1 -[(3-isopropoxyphenyl)acetyl)piperidine. 

Example 5 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-13,4-dichlo^ophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 
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Example 6 



Preparation of (S)-3-(3-chlorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chIorophenyl)-1 -[(3-isopropoxyphenyl)acetyl)piperidine is employed Instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acelyl)piperidine. 

Example 7 

Preparation of {S)-3-(3,4-difluorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin1 -yl]ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-difluorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 
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Example 8 

Preparation of (S)-3-(2,5-dinnethylphenyl)-1-[(3-isopropoxyphenyl)acetyl]-3-[2-[4-{piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 




The title compound Is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(2,5-dimethylphenyl)-1-[(3- isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pipertdine. 

Example 8a 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
piperidine 



The title compound is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyI)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 




OCH2CH3 
OCH2CH3 



\ ^CH3 
CH 
I 

CH3 
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Example 9 

Preparation of (S)-3-[3,4-bis(trifluoronnethyl)phenyl]-1 -[(3-isopropoxyphenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]piperidine 




CF5 CH 

The title compound Is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[(3-isopropoxyphenyI)acetyl)piperidine is employed instead of (S)-3-(2-meth- 
anesulfonyIoxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 

Example 1 0 

Preparation of (S)-3-(3,4-diethylphenyl)-1-[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
piperidtne 



The title compound is prepared essentially as described in Example 1 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 




CH2CH3 
CH2CH3 



CH 
I 

CH3 
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Example 11 

Preparation of (S)-3-(3,4-dichiorophenyl)-1 -[(3-isopropoxyphenyl)acetyl] -3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




CI CH 

CH3 



In 30 ml of acetonitrile {S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl) 
piperidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of l-cyclohexylpiperazine. The 
reactbn mixture Is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue Is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

Example 12 

Preparation of (S)-3-[3.4-bis(trichloromethyl)phenyl]-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyljpiperidine 




The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trichloromethyl)phenyl]-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(3-isopropoxyphenyl)acetyl)piperidine. 



35 



EP 0 714 891 A1 

Example 1 3 

Preparation of (S)-3-(3,4-dimethylphenyl)-1 -[(3-isopropoxyphenyl)acetyt]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




CH3 

The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethylphenyl)-1-[(3-isopropoxyphenyt)acetyl)piperidine is employed instead of (S)-3-(2-methanesuIfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1[{3-isopropoxyphenyl)acetyl)piperidine. 

Example 1 3a 

Preparation of (S)-3-(4-methylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(4-methylphenyl)-1 -[ (3- isopropoxyphenyl)acety I) piperidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 
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Example 14 

Preparation of (S)-3-{3,4-dimethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylprpera2in-1 -yl)ethyl] 
piperidine 




OCH3 

CH3 



The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesultonyloxye- 
thyl)-3-(3,4-dimethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)plperidine. 

Example 15 

Preparation of (S)-3-(3-chlorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexyIptperazin-1 -yl)ethyl]piperidine 




CH 
I 

CH3 



The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of ( S)-3-(2-m ethanes u If ony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 
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Example 16 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-{4-cyclohexylpipera2in-1 -yl)ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesultonyloxye- 
thyl)-3-(3,4-difluorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 

Example 17 

Preparation of (S)-3-(2,5-dimethylphenyl)-1 -[(3-isopropoxyphenyl)acetyl] -3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(2,5-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesuIfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 
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Example 18 



Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




OCH2CH3 
OCH2CH3 



'\ ^CH3 
CH 
I 

CH3 



The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesulfonyloxye- 
thyI)-3-(3,4-diethoxyphenyl)-1-[{3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyGthyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 

Example 19 

Preparation of (S)-3-[3,4-bis(trifluoromethyl)phenyl]-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]piperidine 




'\ ^CH3 
CH 
I 

CH3 

The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyI)acetyi)piperidine. 
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Example 20 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cycIohexylpiperazin-1 -yl)ethy!] 
piperidine 




CH2CH3 

CH3 

The title compound is prepared essentially as described in Example 11 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dtethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dlchlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 

Example 21 

Preparation of (S)-3-(3,4-dichIorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1-yl]ethyl]piperidine 




Cl 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-([3,5-bis(trifluoromethyl)phe- 
nyl]acetyl]piperidine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(pip- 
eridin-1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is 
then concentrated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 22 

Preparation of (S)-3-[3,4-bis(trifluoromethyl)phenyl]-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl) 
piperidin-1 -yl]ethyl]piperidine 




CF3 



The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trifIuoromethyl)phenyl]-1-[[3,5-bis(trifIuoromethyl)phenyl]acetyl]plperidine Is employed instead of (S)- 
3-(2-methanesulfonyloxyethyI)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 

Example 23 

Preparation of (S)-3-(3,4-dimethylphenyl)-1 -[[3,5-bis(tnfluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1-yl]ethyl]piperidine 




CH3 



The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethytphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 
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Example 23a 

Preparation of (S)-3-(4-methylpheny!)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]piperidine 




CH3 

The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(4-methylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trffIuoromethyl)phenyl]acetyl]piperidine. 

Example 24 

Preparation of (S)-3-(3,4-d(methoxyphenyl)-1-[[3.5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1-yl)piperid 
1-yl]ethyl]piperidlne 




OCH3 



The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3.5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 

Example 25 

Preparation of (S)-3-(3-chlorophenyl)-1 -[[3.5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]piperidine 
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The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chlorophenyl)-1-[(3,5-bis(trifIuoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis{trifluoromethyl)phenyl]acetyl]piperidine. 

Example 26 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[[3,5-bis(trjfluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]piperidine 




F 



The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesuIfonyloxye- 
thyl)-3-(3,4-difluorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-([3,5-bis(trrfluoromethyl)phenyl]acetyl]piperidine. 

Example 27 

Preparation of (S)-3-(2,5-dimethyIphenyl)-1 -[[3.5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)plperidin- 
1-yl]ethyl]piperidine 




The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(2,5-dimethylphenyl)-1-[[3,5-bis(trifluoromethy!)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichloropheny!)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine- 
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Example 28 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)pheriyl]acetyl]-342-[4-(piperi^ -yl)piperidin- 
1-yl]ethyl]piperidine 




OCH2CH3 



The title compound Is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonytoxye- 
thyl)-3-(3,4-diethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed Instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trlfluorom9thyl)phenyl]acetyl]piperidine. 

Example 29 

Preparation of (S)-3-[3.4-bis(trichloromethyl)phenyl]-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl) 
piperidin-1 -yl]ethy!]piperidine 




CCI3 

The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trichloromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3.5-bls(trifluoromethyl)phenyl]acetyl]piperidine. 
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Example 30 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]piperidine 




CH2CH3 

The title compound is prepared essentially as described in Example 21 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 

Example 31 

Preparation of (S)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexyIpipera2in-1-yl) 
ethyl]piperidine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phe- 
nyl]acetyl]piperidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1-cyclohexylpiper- 
azine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 32 

Preparation of (S)-343.4-bis(trifluoromethyl)phenyl]-1-[[3,5-bis(trifluorornethyl)pheriyl]acetyl]-3-[2- 
(4-cyclohexylpiperazin-l-yl)ethyI]piperidine 




CF3 

The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4<lichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]p^ 

Example 33 

Preparation of (S)-3-(3,4-dimethylphenyl)-1-[[3,5-bis(trlfluoromethyl)phenyl]acetyl]-3-[2-(4'Cyclohexylpiperazin-^ 
ethyl]piperidine 




The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethylphenyl)-1-[[3,5- bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesurfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyOphenyl]acetyl]piperidine. 
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Example 33a 



Preparation of (S)-3-(4-methylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cycIohexylpipera2in-1 -yl)ethyl] 
piperidine 



CF3 




The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(4-methylphenyl)-1-([3,5-bis(trifluoromethyl)phenyl]acetyl]piperidtne is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trffluoromethyI)phenyl]acetyl]piperidine. 

Example 34 

Preparation of (S)-3-(3.4-dimethoxyphenyl)-14[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpi 
ethyl]piperidine 




OCH3 



OCH3 



The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethoxyphenyl)-1 -[[3.5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3- 
(2-methanesulfonyIoxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyt)phenyl]acetyl]piperldine. 

Example 35 

Preparation of (S)-3-(3-chlorophenyt)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 
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The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chIorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-{2-meth- 
anesulfonyloxyethyt)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 

Example 36 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[[3,5-bis(trifluoromethyI)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]piperidine 




F 



The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesultonyloxye- 
thyl)-3-(3,4-difluorophenyl)-1-[[3,5-bis(trifluoromethyl)pheny!]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 

Example 37 

Preparation of (S)-3-(2.5-dimethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylp(perazin-1-yl) 
ethyljpiperidine 




The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesulfonyloxye- 
thyI)-3-(2,5-dimethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesutfonyIoxyethyl)-3-(3,4-dich!orophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidlne. 
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Example 38 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyc!ohexylpiperazin-1 -yl) 
ethyl]piperidine 




OCH2CH3 

The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesultonyloxye- 
thyl)-3-(3,4-diethoxyphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidlne is employed instead of (S)-3-(2-meth- 
anesurfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 

Example 39 

Preparation of (S)-3-[3,4-bis(trichloromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2- 
(4-cyclohexylpiperaztn-1-yl)ethyl]piperidine 




CCI3 

The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3.4-bis(trich!oromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 
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Example 40 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyI]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyljpiperidine 




CH2CH3 



The title compound is prepared essentially as described in Example 31 except that (S)-3-(2-methanesulfonyIoxyethyl)- 
3-(3,4-diethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine is employed instead of (S)-3-(2-methanesul- 
fonyloxyethyl)-3-(3,4-dichlorophenyI)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]piperidine. 

Example 41 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyljpiperidine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chIoro-6-fluorophenyl) 
acetyl]piperldine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)plpe- 
ridine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 42 



Preparation ot (S)-3-[3,4-bis(trifluororTiethyl)pheriyl]-1 -[(2-chloro-6-fluoropheriyl)acetyl]-3-[2-[4-(piperidin-1 -y!) 
piperidin-l -yl]ethyl]piperidine 




The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[(2<hIoro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pipendine. 

Example 43 

Preparation of (S)-3-(3,4-dimethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acety!]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]piperidine 




CH3 



The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethylphenyl)-1-[(2-chtoro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesul- 
fonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine. 
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Example 43a 

Preparation of (S)-3-(4-methylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 




CH3 



The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(4-methylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[{2-<;hloro-6-fluorophenyl)acetyl]piperidine. 

Example 44 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1-[(2-chtoro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidfn-1-yl] 
ethyl]piperidine 




OCH3 



The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyIoxye- 
thyl)-3-(3.4-dimethoxyphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperjdine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine. 



52 



EP 0 714 891 A1 



Example 45 



Preparation ot (S)-3-(3-chloropheny!)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine- 

Example 46 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[(2-chIoro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 



oo 




The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyloxyG- 
thyl)-3-(3,4-difluorophenyl)-1-[(2-chIoro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesul- 
fonyloxyethyI)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine. 

Example 47 

Preparation of (S)-3-(2,5-dimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperldin-1 -yl] 
ethyl]piperidine 




xr • 



The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(2,5-dimethylphenyl)-1 -[(2'Chloro-6-fluorophenyt)acetyl]piperidine is employed instead of (S)-3-(2-methanesul- 
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fonyloxyethyl)-3-(3,4-dichlorophenyl)-14(2-chloro-6-fluorophenyl)acetyl]piperidin 
Example 48 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyljpiperidine 




OCH2CH3 
OCH2CH3 

The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesu!- 
fonyloxyethyl)-3-(3,4-dich!orophenyl)-1-[(2-chloro-6-fluorophenyl)acetyripiperidine. 

Example 49 

Preparation of (S)-3-[3,4-bis(trlchloromethyl)phenyl]-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl) 
piperidin-1 -yl]ethyl]piperidine 



GO 




CC1-. 



The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trich!oromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine. 
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Example 50 

Preparation of (S)-3-(3,4-diethytphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 



The title compound is prepared essentially as described in Example 41 except that (S)-3-(2-methanesu!fonyloxye- 
thyl)-3-(3,4-diethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperldine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyt)acetyl]piperidine. 

Example 51 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2K;hloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesuIfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyljpiperidine (3. 1 7 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. 
The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 




CH2CH3 
CH2CH3 
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Example 52 



Preparation of (S)-3-[3.4-bis(trifluoromethyl)pheriyl]-1-[(2-chIoro-6-fluoropheriyl)acetyl]-3-[2-(4H;yclohexy 
1-yl)ethyl]piperidine 




CF3 

The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesultony!oxye- 
thyl)-3-[3,4-bls(trifluoromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]plperidine is employed instead of (S)-3- 
(2-methanesuIfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine. 

Example 53 

Preparation of (S)-3-(3,4-dlmethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cycIohexylpipera2in-1 -yl)ethyl] 
piperidine 




CH3 



The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesu!fonyloxye- 
thyl)-3-(3,4-dimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesul- 
fonyloxyethy!)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyI]piperidine. 
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Example 53a 



Preparation of (S)-3-(4-methy!phenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




CH3 

The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesultonyloxye- 
thy!)-3-(4-methylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]plperidine. 

Example 54 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




OCH3 



The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethoxyphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine. 

Example 55 

Preparation of (S)-3-(3-chlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 
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The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed Instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichIorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine. 

Example 56 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




F 



The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-difluorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesut- 
fonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(2-chIoro-6-fluorophenyl)acetyl]piperidine. 

Example 57 

Preparation of (S)-3-(2.5-dimethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(2,5-dimethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesul- 
fonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[{2-chIoro-6-fluorophenyl)acetyl]piperidine. 



58 



EP 0 714 891 A1 

Example 58 

Preparation of (S)-3-(3»4-diethoxyphenyl)-14(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2iri-^ 
piperidine 




OCH2CH3 

The title compound Is prepared essentially as described in Example 51 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethoxyphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3-(2-methanesul- 
fonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[12-chloro-6-fluorophenyl)acetyI]piperidine. 

Example 59 

Preparation of (S)-3-[3,4-bis(trichloromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2in- 
1-yl)ethyl]piperidine 




CCI3 

The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bls(trichloromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]piperidine. 
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Example 60 

Preparation of (S)-3-(3,4-diethy lphenyl)-1 -[(2-ch!oro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -y l)ethyl] 
piperidine 




CH2CH3 

The title compound is prepared essentially as described in Example 51 except that (S)-3-(2-methanesulfonyIoxye- 
thyl)-3-(3,4-diethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyI]plperidine is employed Instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyI]pjperidine. 

Example 61 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl] -3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl)pip- 
eridine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1 -yl)piperidine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 62 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl] -3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 




CI 



In 30 ml of acetonltrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dlchIorophenyl)-1 -[(2-methoxyphenyl)acetyl)pip- 
eridine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 63 

Preparation of (S)-3-(3,4-dichtorophenyl)-1-[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidln-1-yl]ethyl] 
piperidine 




CI 



In 30 mt of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl]pip- 
eridine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl) 
piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concen- 
trated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric 
acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 64 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-nnethoxyphenyl)acetyl]-3-[2-(4'Cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 

5 



10 



IS 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl]pip- 
eridine (3.17 g), prepared as described, supra . Is mixed witli an equlmolar amount of 1 -cyclohexylpiperazine. The 
20 reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, foltowed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

25 Example 65 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 



30 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl]pip- 
eridine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)piperidine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 
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Example 66 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyll 
piperidine 

5 



10 



IS 




CI 



In 30 ml of acetonltrlle (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]pip- 
20 erldine (3.17 g). prepared as described, supra . Is mixed with an equimolar amount of 1 -cyclohexylplperazine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

26 

Example 67 

Preparation of (S)-3-(3.4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
piperidine 

30 



35 



40 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl)pip- 
eridine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-l-yl)piperidine. The 
^5 reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction Is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

£0 
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Example 66 

Preparation ot (R)-3-(3,4-dichlorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
piperidine 



10 



IS 




CI CH 

CH3 

20 In 30 ml of acetonitrile (R)-3-(2-methariesutforiyloxyethyl)-3-(3,4-dichloropheriyl)-1-[(3-isopropoxyphenyl)acetyl) 

piperidine (3.17 g), prepared as described, supra , is mixed with an equinr>oIar amount of 1-cyclohexylpiperazine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 

25 residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

Example 69 

Preparation of (R)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
30 1 -y|]ethyl]piperidine 



35 



40 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phe- 
nyl]acetyl]piperidine (3.17 g), prepared essentially as described, supra , is mixed with an equlmolar amount of 4-(pip- 
eridin-1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is 
then concentrated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 70 

Preparation of (R)-3-(3.4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl) 
ethyl]piperidine 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bls(trlfluoromethyl)phe- 
nyl]acetyl]piperidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1-cyclohexylpiper- 
azine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 71 

Preparation of (R)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]plperidine 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyl]piperidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)pipe- 
ridine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 72 

Preparation of (R)-3-(3,4-clichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
piperidine 



10 



IS 




CI 



In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyllpiperidine (3.17 g). prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. 
20 The reaction mixture is then heated to reflux and refiuxed tor about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product 

25 Example 73 

Preparation of (S)-3-(3.4-dichlorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 



35 




CH3 

In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl) 
pyrrolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-l-yl)piperidine. 
The reaction mixture is then heated to reflux and refiuxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic traction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 74 

Preparation of (S)-3-[3,4-bis(trifluoromethyl)phenyI]-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1-yl]ethyl]pyrro!idine 




CH3 



The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxy6thyl)-3-(3.4-dichloropheny!)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 

Example 75 

Preparation of {S)-3-(3.4-dimethylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




CH3 

The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethylphenyl)-1-[(3-lsopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 
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Example 76 

Preparation of (S)-3-(4-methylphenyf)-1 -[(3-isopropoxypheny!)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




CH-, 



The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(4-methylphenyl)-1-((3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesulfony- 
Ioxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)piperidine. 

Example 77 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
pyrrolidine 




CH3 

The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed Instead of (S)-3-(2-methanesul- 
fonyloxyethyl)-3-(3,4-dichIorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 
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Example 78 

Preparation of (S)-3-(3-chtorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolldine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 

Example 79 

Preparation of (S)-3-(3,4-difluorophenyI)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-difluorophenyl)-1 -[(3-isopropoxypheny I )acety I) pyrrolidine is employed instead of {S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 
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Example 80 

Preparation of (S)-3-(2,5-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(2,5-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrroiidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 

Example 80a 

Preparation of (S)-3-(3.4-diethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesulfo- 
nyioxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidinG. 
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Example 81 

Preparation of (S)-3-[3-trifluoromethyl-4-trichloromethyIphenyl]-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl) 
piperidin-1-yl]ethyl]pyrrolidine 




CH3 

The title compound Is prepared essentially as described in Example 73 except that (S)-3-(2-methanesultonyloxye- 
thyl)-3-[3-trifluoromethyl-4-trichloromethylphenyl]-1-[(3-isopropoxyphenyl)acetyl)pyrroIidine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 

Example 82 

Preparation of {S)-3-(3,4-diethyIphenyl)-1 -[(3-isopropoxyphenyI)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




CH2CH3 CH 

CH3 

The title compound is prepared essentially as described in Example 73 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethylphenyl)-1-[(3-isopropoxyphenyt)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[{3-isopropoxyphenyl)acetyl)pyrrolidine. 
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Example 83 

Preparation of (S)-3-(3,4-dichloropheriyl)-1-[(3-isopropoxypheriyl)acetyl]-3-[2-(4<yclohexylpipera2iri-l-yl)^ 
pyrrolidine 




CI CH 

CH3 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyI)-1-[(3-isopropoxyphenyl)acetyl) 
pyrrolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1-cyclohexylpiperazine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction Is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product 

Example 84 

Preparation of (S)-3-[3.4-bis(trichloromethyl)phenyll-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl) 
ethyl]pyrrolidine 




CH3 

The title compound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyIoxye- 
thyl)-3-[3,4-bis(trichloromethyl)phenyl]-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 
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Example 85 

Preparation of (S)-3-(3,4-dtmethylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yljethyl] 
pyrrolidine 




CH3 

The title compound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of {S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrro!idine. 

Example 85a 

Preparation of (S)-3-(4-methylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 




CH3 

The title compound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(4-methylphenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 
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Example 86 



Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylptperazin-1 -yl)ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesul- 
tonyloxyethyl)-3-(3,4-dichIorophenyl)-1-[(3-isopropoxyphenyI)acetyl)pyrrolidine. 

Example 87 

Preparation of (S)-3-(3-chlorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chloropheny!)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesuIfony- 
loxyethyl)-3-(3.4-dichIorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 
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Example 88 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -y!)ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesultonyloxye- 
thyi)-3-(3,4-difluorophenyl)-1 -[(3-isopropoxyphenyl)acetyl)pyrrotidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 

Example 89 

Preparation of (S)-3-(2,5-dimethylphenyl)-1 -[(3-isopropoxyphenyt)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(2,5-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(3-isopropoxypheny!)acetyl)pyrrolidine. 
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Example 90 

Preparation of (S)-3-(3,4-diethoxyphenyl)-l -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyc!ohexylpipera2in-1 -yl)ethyl] 
pyrrolidine 




OCH2CH3 ™ 

CH3 

The title connpound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyloxye- 
thyI)-3-(3,4-diethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyt)pyrrolidlne is employed instead of (S)-3-(2-methanesulfo- 
ny loxy ethyl)-3- (3, 4-dichloropheny I) -1-[(3-isopropoxyphenyl)acety I) pyrrolidine. 

Example 91 

Preparation of (S)-3-[3,4-bis(trifluoromethyl)phenyl]-1 -[(3-isopropoxyphenyl)acetyl] -3-[2-(4-cyclohexylpipera2in-1 -yl) 
ethyl]pyrrolldine 




CH3 

The title compound is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[(3-isopropoxyphenyl)acetyl)pyrrolldlne is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 
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Example 92 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
pyrrolidine 




The title compound Is prepared essentially as described in Example 83 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethylphenyl)-1-I(3-lsopropoxyphenyl)acetyl)pyrrolidine is employed instead of (S)-3-(2-methanesu}fony- 
loxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 

Example 93 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]pyrrolidine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3.5-bis(trifluoromethyl)phe- 
nyl]acetyl]pyrrolidine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(pip- 
eridin-1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is 
then concentrated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 94 

Preparation of (S)-3-(3-trifluororTiethyl-4-trichlororTiethylphenyl)-1-[[3,5-bis(trifluororTiethyl)pheriyl]ac^ 
(piperidin-1 -yl)piperidin-1 -yl]ethyl]pyrrolidine 




CCI3 

The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-trffluoromethyl-4-trichloromethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed in- 
stead of (S)-3-(2-methanesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolid- 
ine. 

Example 95 

Preparation of (S)-3-(3.4-dimethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyI]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]pyrrolidlne 




CH3 

The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxyethyl)-3-(3,4-dichtorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine. 
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Example 95a 

Preparation of (S)-3-(4-nnethylphenyl)-1 -[[3,5-bis(trifluoronnethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1-yl] 
ethyl]pyrrolidine 




The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(4-methylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine. 

Example 96 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]pyrrolidine 




OCH3 



The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-dimethoxyphenyl)-1-[[3,5-bis(trrfluoromethyl)phenyI]acetyl]pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine. 

Example 97 

Preparation of (S)-3-(3-chlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]pyrrolidine 




The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3-chlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyI]acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
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anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acety^^ 
Example 98 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]pyrrolidine 




F 



The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-difluorophenyl)-1-[[3,5-bis(trrfluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine. 



Preparation of (S)-3-(2.5-dimethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]pyrrolidine 




The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(2,5-dimethylphenyl)-1-[[3.5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine. 



Preparation of (S)-3-(3,4-dlethoxyphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl] -3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]pyrrolidine 



Example 99 



Example 100 



o 



N 




CF3 



OCH2CH3 



CF3 



OCH2CH3 
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The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethoxyphenyI)-1-[[3,5-bis(trlfluoromethyl)phenyl]acetyt]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3.5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine. 

Example 101 

Preparation of (S)-3-[3,4-bis(trichloromethyl)phenyl]-1-[[3,5-bis(trifluoromethy!)phenyt]acetyl]-3-[2-[4-(piperidin-l-yl) 
piperidin-1-yl]ethyl]pyrrolidine 




CCI3 

The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-[3,4-bis(trichloromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)- 
3-(2-methanesulfonyIoxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine, 

Example 102 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyljpyrrolidine 




CH2CH3 

The title compound is prepared essentially as described in Example 93 except that (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(3,4-diethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidlne. 
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Example 103 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl) 
ethyl]pyrrolidine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesuIfonyloxyethyl)-3-(3,4<iichlorophenyt)-1-[[3,5-bis(trifluoromethyl)phe- 
nyl]acetyl]pyrrolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiper- 
azine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 104 

Preparation of (S)-3-[3,4-bis(tr(fluoromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2- 
(4-cyclohexylpiperazin-1-yl)ethyt]pyrrolidine 




CF3 



The title compound is prepared essentially as described in Example 1 03 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3,4-bis(trifluoromethyl)phenyI]-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrroIidine. 
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Example 105 

Preparation of (S)-3-(3,4-dimethyIphenyl)-1 -[[3.5-bis(trifluoromethyl)phenyl]acety!]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]pyrrolidine 




CH3 

The title compound is prepared essentially as described in Example 103 except that (S)-3-(2 -methanes ulfony- 
loxyethyl)-3-(3,4-dimethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4<lichtorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidlne. 

Example 105a 

Preparation of (S)-3-(4-methy!phenyl)-1 -[[3,5-bis(trifluoromethy!)phenyl]acetyl]-3-[2-(4-cyclohexylplpera2in-1 -yl)ethyl] 
pyrrolidine 




CH3 



The title compound is prepared essentially as described in Example 103 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(4-methylphenyl)-1 -[[3,5-bts{trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrro!idine. 
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Example 106 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl) 
ethyl]pyrrolidine 




OCH3 

The title compound is prepared essentially as described in Example 103 except that (S)-3-(2 -methanes u If ony- 
loxyethyl)-3-(3,4-dimethoxyphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl)acetyl]pyrrolldine Is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(triftuoromethyl)phenyl]acetyl]pyrrolidine. 

Example 107 

Preparation of (S)-3-(3-chlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 103 except that (S)-3-{2-methanesuIfony- 
loxyethyl)-3-(3-chIorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichIorophenyl)-1-[[3,5-bls(trifluoromethyl)phenyl]acetyl]pyrrolidine. 

Example 108 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl) 
ethyl]pyrrolidine 




F 



The title compound is prepared essentially as described in Example 103 except that (S) -3-(2 -methanes u If ony- 
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loxyethyl)-3-(3,4<Jifluorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluofomethy!)phenyl]a^ 

Example 109 

Preparation ot (S)-3-(2.5-dimethylphenyl)-1 -[[3.5-bls(trifluoromethyl)phenyI]acetyl]-3-[2-(4-cyc!ohexylplpera2in-1 -yl) 
ethyl]pyrrolidine 




The title compound is prepared essentially as described in Example 103 except that ( S)-3-(2 -methanes u If ony- 
loxyethyl)-3-(2.5-dimethylphenyi)-1-[[3,5-bis(trifluoromethyl)phenyI]acetyl]pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidinG. 

Example 110 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[[3.5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyljpyrrolidine 




OCH2CH3 



The title compound is prepared essentially as described in Example 103 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-{3,4-diethoxyphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyI]pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrro!idine. 
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Example 111 

Preparation of (S)-343.4-bis(trichlororTiethyl)pheriyl]-1-[[3,5-bis(trifIuororriethyt)pheriyl]acetyl]-3-[2- 
(4-cyctohexylpipera2in-1-yl)ethyl]pyrrolidine 




CCI3 

The title compound is prepared essentially as described in Example 103 except that (S)-3-(2-methanesultony- 
loxyethy()-3-[3,4-bis(trichloromethyl)phenyl]-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine is employed instead 
of (S)-3-(2-methanesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trtfluoromethyl)phenyl]acetyl]pyrrolidine. 

Example 112 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]pyrrolidine 




CH2CH3 



The title compound is prepared essentially as described in Example 103 except that (S)-3-(2-methanesulfony- 
toxyethyl)-3-(3.4-diethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrro!idine is employed instead of (S)-3- 
(2-methanesuIfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]pyrrolidine. 

Example 113 

Preparation of (S)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl] 
ethyl]pyrrolidine 
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In 30 mi of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyl]pyrrolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)pipe- 
ridine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 114 

Preparation of (S)-3-[3.4-bis(trifluoromethyl)phenyl]-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl) 
piperidin-1-yl]ethyl]pyrrolidine 




CF3 

The title compound is prepared essentially as described in Example 113 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 1 1 5 

Preparation of (S)-3-(3,4-dimethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]pyrrolidine 




CH3 

The title compound is prepared essentially as described in Example 113 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfony!oxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 
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Example 115a 

Preparation of (S)-3-(4-methylphenyt)-1 -[(2-chloro-6-fluorophenyt)acetyl]-3-[2-[4-{piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 



The title compound is prepared essentially as described in Example 113 except that (S)-3-(2 -methanes u If ony- 
loxyethyl)-3-(4-methylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 116 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyi]-3-[2-[4-(piperidin-1 -yl)pipertdin-1 -yl] 
ethyljpyrrolidine 




OCH3 

The title compound is prepared essentially as described in Example 113 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dimethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3.4-dichIorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 117 

Preparation of (S)-3-(3-chlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 113 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3-chlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 
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Example 11 B 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




F 

The title compound is prepared essentially as described in Example 113 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-difluorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrroIidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 119 

Preparation of (S)-3-(2,5-dimethylphenyl)-1-[(2-chioro-6-fIuorophenyl)acetyl] -3-[2-[4-(piperldin-1-yl)piperidin-1-yl] 
ethyl]pyrrolidine 




The title compound is prepared essentially as described in Example 113 except that (S)-3-{2-methanesulfony- 
loxyethyl)-3-(2,5-dimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 120 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]pyrrolidlne 




The title compound is prepared essentially as described in Example 113 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-diethoxypheny I )-1-[(2-chloro-6-f I uorophenyl)acety I] pyrrolidine is employed instead of (S)-3-(2-meth- 
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anesulfonytoxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrroli^ 
Example 121 

Preparation of (S)-3-[3,4-bis(trichloromethyl)phenyl]-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl) 
piperidin-1-yl]ethyl]pyrrolidine 




CCI3 



The title compound is prepared essentially as described in Example 113 except that (S)-3-(2-methanesulfony- 
loxyethyt)-3-[3,4-bis(trichloromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidtne is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 122 

Preparation of (S)-3-(3,4-diethylphenyl)-1-[(2-chloro-6-fluorophenyl) acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
pyrrolidine 




CH2CH3 

The title compound is prepared essentially as described in Example 113 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4<Jiethylphenyl)-1-[(2-chIoro-6-tluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 
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Example 123 

Preparation of (S)-3-(3.4-dichloropheriyl)-1-[(2K;hloro-6-fluoropheriyl)acetyl]-3-[2-(4-cyclohexylpiperazin 
pyrrolidine 




CI 



In 30 ml of acetonitrtle (S)-3-(2-methanesulfony!oxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyl]pyrrolidine (3.1 7 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. 
The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

Example 124 

Preparation of (S)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2in- 
1 -yl)ethyl]pyrrolidine 




CF3 

The title compound is prepared essentially as described in Example 123 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3.4-bis(trifluoromethyl)phenyl]-1-[(2-chtoro-6-fiuorophenyl)acetyl]pyrrolidine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichIorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 
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Example 125 



Preparation of (S)-3-(3,4-dinnethylphenyl)-1 -[(2-chtoro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 




The title connpound is prepared essentially as described in Example 1 23 except that ( S)-3-(2 -methanes u If ony- 
loxyethyl)-3-(3,4-dimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 125a 

Preparation of (S)-3-(4-methylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 




CH3 

The title compound is prepared essentially as described in Example 123 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(4-methylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 126 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexyIpiperazin-1 -yljethyl] 
pyrrolidine 




OCH. 
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The title compound is prepared essentially as described in Exannple 123 except that (S)-3-(2-nnethanesulfony- 
loxyethyl)-3-(3,4-dimethoxyphenyI)-1 -[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is ennployed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Exannple 127 

Preparation of (S)-3-(3-chlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acety(]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 




The title connpound is prepared essentially as described in Example 123 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3-chlorophenyl)-1-[(2-chloro-6-fluoropheny!)acetyl]pyrrolidine is employed instead of (S)-3-{2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 128 

Preparation of (S)-3-(3,4-dtfluorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyQ-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 




F 



The title compound is prepared essentially as described in Example 123 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-difluorophenyl)-1-[(2-chIoro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesu(fonyloxyethyl)-3-(3,4-dichIorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 
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Example 129 

Preparation of (S)-3-(2,5-dimethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 123 except that (S) -3- (2-m ethanes u If ony- 
loxyethyl)-3-(2.5-dimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyI]pyrrofidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethy!)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine- 

Example 130 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 123 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-diethoxyphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 131 

Preparation of (S)-3-[3,4-bis(trichloromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin- 
1 -yl)ethyl]pyrrolidine 




CCI3 

The title compound Is prepared essentially as described in Example 1 23 except that (S)-3-(2-methanesutfony- 
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loxyethyl)-3-[3,4-bis(trichloromethyl)phenyl]-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolid is employed instead of (S)- 
3-(2-methanesulfonyloxyethyt)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrro 

Example 132 

Preparation of (S)-3-(3.4-diethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
pyrrolidine 




The title compound is prepared essentially as described in Example 123 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-diethylphenyl)-1-[(2'ChIoro-6-fluorophenyl)acetyl]pyrrolidine is employed instead of (S)-3-(2-meth- 
anesuffonyloxyethyl)-3-(3,4<iichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]pyrrolidine. 

Example 133 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl)pyr- 
rolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)piperidine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/dlethyl ether mixture to give the desired title product. 
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Example 134 

Preparation of (S)-3-(3.4-dich!orophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-l -yl)ethyl] 
pyrrolidine 



10 



15 




CI 



In 30 ml of acetonltrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl)pyr- 
roltdine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of l-cyclohexylplperazine. The 
20 reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

25 Example 135 

Preparation of (S)-3-(3,4-dichtorophenyl)-1-[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
pyrrolidine 



35 




In 30 ml of acetonltrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl]pyr- 
rolidine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin-1 -yl) 
piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concen- 
trated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric 
acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 136 



Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-nnethoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 



OCH 3 



10 



IS 



20 



25 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyI)-3-(3.4-dichlorophenyl)-1 -[(2-methoxyphenyl)acety I] pyr- 
rolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

Example 137 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 



35 



40 



45 



0<D 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl]pyr- 
rolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-l-yl)piperidine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 



so 
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Example 138 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-{4-cyclohexyIpiperazin-1 -yl)ethyl] 
pyrrolidine 




In 30 ml of acetonitrile (S)-3-(2-methanesutfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl]pyr- 
rolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of l-cyclohexylpiperazine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
20 vacuum and the residue Is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

Example 139 

25 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 



35 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl)pyr- 
rolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)piperidine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 
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Example 140 

Preparation of (R)-3-(3,4-dichlorophenyl)-1 -[(3-tsopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
pyrrolidine 

5 



10 



15 




CH-. 

20 In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dlchlorophenyl)-1-[(3-isopropoxyphenyl)acetyl) 

pyrrolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1-cyclohexylpiperazine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash wrth brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 

25 residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 141 

Preparation of (R)-3-(3,4-dichlorophenyl)-1 -[[3,5-bisltrifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
30 1 -y|]ethyl]pyrrolidlne 



35 



40 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phe- 
45 nyl]acetyl]pyrrolidine (3.1 7 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(pip- 
eridin-1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is 
then concentrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 142 

Preparation of (R)-3-(3.4-dichIorophenyl)-1 -[[3,5-bis(trifluoromethyl)pheny!]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]pyrrolidine 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phe- 
nyl]acetyl]pyrrolidine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1-cyclohexylpiper- 
azine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture Is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 143 

Preparation of (R)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]pyrrolidine 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyl]pyrrolidine (3.17 g). prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)pipe- 
ridine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 



100 



so 



EP 0 714 891 A1 



Example 144 



Preparation of (R)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
pyrrolidine 



10 



25 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dlchlorophenyl)-1-[(2-chioro-6-fluorophenyl) 
acetyl]pyrrolidine (3.1 7 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. 
The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

Example 145 

Preparation of (S)-3-(1 -naphthyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl]pyrroIidine 



30 




CH3 



45 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(1-naph1hyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolid- 
ine (3.17 g), prepared as described, supra . Is mixed with an equimolar amount of 4-(piperidin-1-yl)piperidine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 
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Example 146 

Preparation of (S)-3-(2-naphthyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl]pyrrolidine 




The title compound is prepared essentially as described in Example 145 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(2-naphthyl)-1-[(3-isopropoxyphenyl)acetyl)pyrroiidine is employed instead of (S)-3-(2-methanesulfony- 
loxyethyl)-3-(1-naphthyl)-1-[(3-isopropoxyphenyl)acetyl)pyrrolidine. 

Example 147 

Preparation of (S)-3-(1 -naphthyl)-1 -(3-isopropoxybenzoyl)-3-[2-[4-(piperldin-1 -yl)piperid(n-1 -yf]ethyl]pyrrolidine 




CH3 

In 30 ml of acetonitrile (S)-3-(2-methanesulfony!oxyethyl)-3-(1 -naphthyl)-1 -(3-isopropoxybenzoyl)pyrrolidine (3.17 
g). prepared as described, supra , is mixed with an equimolar amount of 4-(pipertdin-1-yl)piperidine. The reaction mix- 
ture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under vacuum an the 
residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed by a wash with 
brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The residue precipitates 
from an acetone/diethyl ether mixture to give the desired title product. 
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Example 148 

Preparation of (S)-3-(2-naphthyi)-1 -(3-isopropoxyben2oyl)-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl]pyrrolidine 




The title compound is prepared essentially as described in Example 145 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(2-naphthyl)-1 -(3-isopropoxybenzoyl)pyrrolidine is employed instead of (S)-3-(2-methanesulfonyloxye- 
thyl)-3-(1 -naphthyl)-1 -[(3-isopropoxyben2oyl)pyrrolidine. 

Example 149 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -(2-methoxybenzoyl)-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl]pyrrolidine 



OCH- 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-(2-methoxybenzoyl)pyrrolidine 
(3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)piperidine. 
The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 
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Example 150 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -(2-methoxybenzoyl)-3-[2-I4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 



10 



IS 




OCH5 



In 30 ml of acetonitrile (S)-3-(2-methanesulfony!oxyethyl)-3-(3,4-dimethoxyphenyl)-1-(2-methoxybenzoyl)pyrroli- 
20 dine (3,17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin-1 -yl)piperi- 
dine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

25 

Example 151 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -(2,4-dimethoxyben2oyl)-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 

30 



35 



40 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-(2,4-dimethoxybenzoyl)pyrro- 
lidine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)pipe- 
ridine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture Is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 152 



Preparation of (S)-3-(3,4-dirnethoxypheriyl)-1-(2.4-dirTiethoxyben2oyl)-3-[2-[4-(piperidfri-1-yl)piperidi^ 
pyrrolidine 



OCH. 




OCH. 



OCH. 



20 



25 



In 30 mt of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dinnethoxyphenyl)-1-(2.4-nnethoxyben2oyl)pyrro- 
lidine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount ot 4-(piperidin-1-yl)pipe- 
ridine. The reaction mixture is then heated to reflux and refluxed lor about ten hours. The mixture is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 153 

Preparation of (S)-3-(3,4-dichlorophenyl)-1-(3.4,5-trimethoxyben2oyl)-3-[2-[4-(piperidin-1-yt)piperidin-1-yl]ethyl] 
pyrrolidine 



35 



40 




OCH. 



OCH. 



45 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1(3.4,5-trimethoxyben2oyl)pyr- 
rolidine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(plperidin-1-yl) 
piperldine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concen- 
trated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric 
acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 154 

Preparation of (S)-3-(3,4-dirTiethoxypheriyl)-1-(3,4,5-trirTiethoxybenzoyl)-3-[2-[4-(piperidiri-1 -yl)piperidin-1 -yl]ethyl] 
pyrrolidine 



10 




In 30 ml of acetonltrile (S)-3-(2-methanesutfonyloxyethyl)-3-(3.4-dimethoxyphenyl)-1-{3,4,5-trimethoxybenzoyl) 
pyrrolidine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piper(dtn-1-yl) 
20 piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concen- 
trated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric 
acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated 
In vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

25 Example 155 

Preparation of (S)-3-(3,4-dichIorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 



35 



40 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl) 
hexamethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1 -yl) 
piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concen- 
trated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric 
acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 



45 



50 



55 
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Example 156 

Preparation of (S)-3-[3,4-bis(trifluoronnethyl)phenyl]-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyt]hexamethyleneinnine 




The title compound is prepared essentially as described in Example 155 except that (S)-3-(2-m ethanes u If ony- 
loxyethyl)-3-[3,4-bis(trifluoromethyl)phenyI]-1 -[(3-isopropoxyphenyI)acetyl)hexamethyleneimine is employed instead 
of (S)-3-(2-methanesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyIeneimine. 

Example 1 57 

Preparation of (S)-3-(3,4-dimethylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimlne 




The title compound is prepared essentially as described in Example 155 except that ( S)-3- (2 -methanes u If ony- 
loxyethyl)-3-(3,4-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 
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Example 1 58 



Preparation of (S)-3-(4-methylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 155 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(4-methylphenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethylenelmine is employed Instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dlchlorophenyl)-1-[13-isopropoxyphenyl)acetyl)piperidine. 

Example 159 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 155 except that (S)-3-{2-methanesulfony- 
loxyethyl)-3-(3,4-dimethoxyphenyl)-1-[(3-lsopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesuffonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 
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Example 160 

Preparation of (S)-3-(3-chlorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1-yl]ethyl] 
hexamethyleneimine 




CH 
I 

CH3 



The title compound is prepared essentially as described in Example 155 except that (S) -3-(2 -methanes u If ony- 
loxyethyl)-3-(3-chIorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 

Example 161 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(pipendin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




CH3 



The title compound is prepared essentially as described in Example 155 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-difluorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of {S)-3- 
(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 
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Example 162 

Preparation of (S)-3-(2,5-dimethytphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 1 55 except that (S)-3-(2-methanesutfony- 
loxyethyl)-3-(2,5-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonytoxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 

Example 162a 

Preparation of (S)-3-(3.4-diethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 155 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-diethoxyphenyl)-1-[(3Hsopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3isopropoxyphenyl)acetyI)hexamethyleneimine. 
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Example 163 

Preparation of (S)-343.4-bis(trifluororriethyl)pheriyI]-1-[(3-isopropoxypheriyl)acetyl]-3-[2-[4-(pipertd^^ 
1 -yl]ethyl]hexamethyleneimine 




CF3 CH 

CH3 

The title compound is prepared essentially as described in Example 1 55 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1 -[(3-isopropoxyphenyl)acetyl)hexamethyleneimine Is employed instead 
of (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyt)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 

Example 164 

Preparation of (S)-3-(3.4-diethylphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




CH2CH3 

I 

CH3 

The title compound is prepared essentially as described in Example 155 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-diethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 



Ill 



EP 0 714 891 A1 



Example 165 



Preparation of (S)-3-(3,4-dichloropheriyl)-1-[(3-isopropoxypheriyl)acetyl]-3-[2-(4K;yclohexyIpiperazin-1-yl)ethy 
hexamethyleneimine 




-\ /CH3 
CH 
I 

CH3 

In 30 ml of acetonitrile (S)-3-(2HTiethanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3Hsopropoxyphenyl)acetyl) 
hexamethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount ot 1 -cyclohexylpiper- 
azine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 



Example 166 

Preparation of (S)-3-[3.4-bis(trichloromethyl)phenyl]-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]hexamethyleneimine 




CH3 

The title compound is prepared essentially as described in Example 165 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3,4-bis(trichloromethyl)phenyl]-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead 
of (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dich!orophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 
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Example 167 

Preparation of (S)-3-(3,4-dirnethylpheriyI)-1-[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin 
hexamethyleneimine 




CH3 

The trtie compound is prepared essentially as described in Example 165 except that (S)-3-(2-methanesultony- 
loxyethyl)-3-(3,4-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyI)acetyl)hexamethyleneimtne. 

Example 167a 

Preparation of (S)-3-(4-methylphenyl)-1 -[(3-isopropoxyphenyi)acetyl]-3-(2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




CH3 

The title compound is prepared essentially as described in Example 165 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(4-methylphenyl)-1 -[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 
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Example 168 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyc!ohexylpipera2in-1 -yl)ethyl] 
hexamethyteneimine 




The title compound is prepared essentially as described in Example 165 except that (S) -3-(2-m ethanes u If ony- 
loxyethyl)-3-(3,4<limethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyI)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3.4-dich!orophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 

Example 159 

Preparation of (S)-3-(3-chlorophenyl)-1-[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cycIohexyIpiperazin-1-yl)ethyl] 
hexamethyteneimine 




CH 
I 

The title compound is prepared essentially as described in Example 165 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3-chlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyIeneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 
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Example 170 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




CH3 

The title compound is prepared essentially as described in Example 165 except that (S)-3- (2 -methanes u Ifony- 
loxyethyl)-3-(3,4-difluorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 

Example 171 

Preparation of (S)-3-(2,5-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1-yl)ethyt] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 165 except that {S)-3-(2-methanesulfony- 
loxyethyl)-3-(2,5-dimethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 
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Example 172 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -((3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 165 except that (S)-3-(2-methanesulfony- 
Ioxyethyl)-3-(3.4-diethoxyphenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimtne Is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 

Example 173 

Preparation of (S)-3-[3.4-bis(trffluoromethyl)phenyl]-1-[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1-yl) 
ethyljhexamethyleneimine 




CH3 

The title compound is prepared essentially as described in Example 165 except that ( S)-3-(2 -methanes u If ony- 
loxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1 -[(3-isopropoxyphenyl)acetyl)hexamethylenelmine is employed instead 
of (S)-3-(2-methanesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 
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Example 174 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[(3-isopropoxyphenyl)acety(] -3-[2-(4-cyclohexyIpiperazin-1-yl)ethyl] 
hexamethyleneimine 



The title compound is prepared essentially as described in Example 165 except that (S)-3-(2-methanesulfony- 
toxyethyl)-3-(3,4-diethylphenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine Is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dich!orophenyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine. 

Example 175 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-I2-[4-(piperidln-1 -yl)piperidin- 
1 -yl]ethyl]hexamethyleneimine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesuIfonyIoxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phe- 
nyl]acetyl]hexamethyleneimine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount 
of 4-(piperidin-1 -yl)plperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture 
is then concentrated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution 
of hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 




CH2CH3 
CH2CH3 



\ /CH3 
CH 
I 

CH3 
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Example 176 

Preparation of (S)-3-[3.4-bis(tr(fluoromethyl)phenyl]-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyI]-3-[2-[4-(piperidin-1 -yl) 
pipendin-l-yl]ethyl]hexannethyleneimine 




CF3 



The title compound is prepared essentially as described in Example 175 except that ( S)-3- (2 -methanes u If ony- 
loxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[[3,5-bis(trifIuoromethyl)phenyl]acetyl]hexamethyleneimine is employed 
instead of (S)-3-(2-methanesuffonyIoxyethyl)-3-{3,4<lichlorophenyl)-1-[[3,5-bis(trffluoromethyl)phenyl]acetyn^ 
thyleneimine. 

Example 1 77 

Preparation of (S)-3-(3.4-dimethylpheny!)-1 -[[3.5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]hexamethyleneimine 




CH3 

The title compound is prepared essentially as described in Example 175 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4<limethylphenyl)-1 -[[3,5-bis(trffluoromethyl)phenyl]acetyI]hexamethyleneimtne is employed Instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyI]acetyl]hexamethylene- 
imine. 
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Example 177a 

Preparation of (S)-3-(4-methylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]hexamethyleneimine 




CH3 



The title compound is prepared essentially as described in Example 175 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(4-methylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4<lichlorophenyl)-1-[[3.5-bis(trifluoromethyI)phenyl]acetyl]hexamethylene 
imine. 

Example 178 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[[3,5-bis(trifluoromethyi)phenyl]acetyl]-3-[2-[4-(piperidln-1 -yl)piperidin- 
1 -yl]ethyl]hexamethyleneimine 




OCH3 



The title compound is prepared essentially as described in Example 175 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-d(methoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyI]acetyl]hexamethyleneimine is employed instead 
of (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichIorophenyl)-1-[[3,5-bis{trffluoromethyl)phenyl]acetyl]hexamethylene- 
imine. 
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Example 179 

Preparation of (S)-3-(3-chlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]hexamethyleneimine 




The title compound is prepared essentially as described in Example 175 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3-chlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead ot (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[[3.5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine. 

Example 180 

Preparation of (S)-3-(3,4-difluorophenyI)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]hexamethyleneimine 




F 



The title compound is prepared essentially as described in Example 175 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-difIuorophenyl)-1-[[3,5-bis(tr(fluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dich!orophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]h8xamethylene- 
imine. 
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Example 181 

Preparation of (S)-3-(2,5-dimethylphenyl)-1 -[[3.5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]hexamethyleneimine 




The title compound is prepared essentially as described in Example 175 except that (S)-3-(2-methanesultony- 
Ioxyethyl)-3-(2,5<limethylpheny()-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4<lichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexameth 
imine. 

Example 182 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin- 
1 -yl]ethyl]hexamethyleneimine 




OCH2CH3 



The title compound is prepared essentially as described in Example 175 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-diethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4HdichIorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyl^ 
imine. 
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Example 183 

Preparation of (S)-3-[3.4-bis(trichIoromethyl)phenyl]-1 -[[3,5-bis(trifIuoromethyl)phenyt]acetyl]-3-[2-[4-(piperidin-1 -y!) 
pipericlin-1-yl]ethyl]hexamethyleneimine 




CCI3 

The title compound is prepared essentially as described in Example 175 except that (S)-3-(2-methanesutfony- 
loxyethyl)-343,4-bis(trichloromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is em- 
ployed instead of (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifIuoromethyl)phenyl]acetyl] 
hexamethyleneimine. 

Example 184 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyljhexamethyleneimine 




CH2CH3 



The title compound is prepared essentially as described in Example 175 except that (S) -3-(2 -methanes ultony- 
loxyethyl)-3-(3.4-diethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4Hdichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethylene- 
imine. 
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Example 185 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]hexamethyleneinnine 




CI 



In 30 nnt of acetonltrile (S)-3-(2-nnethanesulfonyloxyethyl)-3-(3,4<lichlorophenyl)-1-[[3,5-bls(trifluoronnethyl)phe- 
nyl]acetyl]hexamethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1-cy- 
clohexylpiperazine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hy- 
drochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 186 

Preparation of (S)-3-[3,4-bis(trifIuoromethyl)phenyl]-1-[[3.5-bis(trifluoromethyl)phenylJacetyl]-3-[2- 
(4-cyctohexylpipera2in-1-yl)ethyl]hexamethyleneimine 




CF3 



The title compound is prepared essentially as described in Example 185 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimineis employed 
instead of (S)-3-(2-methanesulfonyloxyethyl)-3(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyt)phenyl]acetyI]hexame- 
thyleneimine. 



123 



EP 0 714 891 A1 

Example 187 

Preparation of (S)-3-(3,4-dimethylphenyl)-1 -[[3.5-bis(trifluoromethyl)phenyl]acetylJ-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]hexamethylenetmine 




CH3 



The title compound Is prepared essentially as described in Example 185 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dimethylphenyl)-1 -[[3,5-bls(trifluoromethyl)phenyt]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3.4<lichtorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]ac 
imine. 

Example 187a 

Preparation of (S)-3-(4-methylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




CH3 



The title compound is prepared essentially as described in Example 185 except that (S) -3-(2-m ethanes u If ony- 
loxyethyl)-3-(4-methylphenyl)-1-[[3,5-bis(trifIuoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)0-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trlf!uoromethyl)phenyl]acGtyl]hexamethylene- 
imine. 



124 



EP 0 714 891 A1 

Example 1B8 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -I[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl) 
ethyl]hexamethyleneimine 




OCH3 



The title compound is prepared essentially as described in Example 185 except that ( S)-3-(2 -methanes u Ifony- 
loxyethyl)-3-(3,4-dimethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimlne is employed instead 
of (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexameth^ 
imine. 

Example 169 

Preparation of (S)-3-(3-chlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 185 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3-chlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyi)-1-[[3.5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine. 
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Example 190 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]hexamethyleneimine 




F 



The title compound is prepared essentially as described in Example 185 except that (S)-3-(2-m ethanes u If ony- 
loxyethyl)-3-(3,4-difluorophenyl)-1-U3,5-bis(trifluoromethyI)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4<iichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethylene 
imine. 

Example 191 

Preparation of (S)-3-(2,5-dimethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]-342-(4-cyclohexylpiperazin-1-yl) 
ethyl]hexamethyleneimine 




The title compound is prepared essentially as described in Example 185 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(2,5-dimethylphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3.5-bis(trifluoromethyl)pheny!]acetyl]hexamethylene- 
imine. 
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Example 192 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]hexamethyleneimine 




The title compound is prepared essentially as described in Example 185 except that (S)-3-(2-m ethanes u If ony- 
loxyethyl)-3-(3,4-diethoxyphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4<iichlorophenyl)-1-[[3,5-bis(trrfluoromethyl)phenyl]acetyl]hexamethy^ 
imine. 

Example 193 

Preparation of (S)-3-[3.4-bis(trichloromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2- 
(4-cyclohexyIpiperazin-1-yl)ethyl]hexamethyleneimine 




CCI3 

The title compound is prepared essentially as described in Example 185 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3,4-bis(trichloromethyl)phenyl]-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyIeneimine is em- 
ployed instead of (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl] 
hexamethyleneimine. 
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Example 1 94 

Preparation of (S)-3-(3.4-diethylphenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyljhexamethyleneimine 




CH2CH3 



The title compound is prepared essentially as described in Example 185 except that (S)-3-(2Hnethanesuftony- 
loxyethyl)-3-(3,4-diethyIphenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexamethyleneim!ne is employed instead of 
(S)-3-(2-methanesulfonyloxyethyl)-3-(3,4<iichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phenyl]acetyl]hexa 
imine. 

Example 195 

Preparation of (S)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl] 
ethyljhexamethyleneimine 




CI 



In 30 ml of acetonitrile (S)-3-{2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-((2-chloro-6-fluorophenyl) 
acetyl]hexamethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin- 
1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hy- 
drochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 196 

Preparation of (S)-3-[3,4-bis(trifluororTiethyl)phenyl]-1-[(2-chtoro-6-fluoropheriyl)acetyl]-3-[2-[4-(pi 
piperidin-1-yl]ethyl]hexamethyleneinnine 




CF3 



The title compound is prepared essentially as described in Example 195 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3,4-bls(trifluoromethyl)phenyl]-1 -[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed in- 
stead of (S)-3-(2-methanesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethylene- 
imine. 

Example 197 

Preparation of (S)-3-(3,4-dimethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidln-1 -yl)piperidin-1 -yl] 
ethyl]hexamethyleneimine 




CH3 



The title compound is prepared essentially as described in Example 195 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-dimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethylenefmine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 
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Example 1 97a 

Preparation of (S)-3-(4-methylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




CH3 



The title compound is prepared essentially as described in Example 1 95 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(4-methylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine Is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4<iichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine 

Example 1 98 

Preparation of (S)-3-(3,4-dimethoxyphenyl)0-[(2K;hloro-6-fluorophenyl)acetyI]-3-[2-[4-(piperidin-1-yl)piperidin-l-y^^ 
ethyl]hexamethyleneimine 




OCH3 



The title compound is prepared essentially as described in Example 1 95 except that (S)-3-(2-methanesulfony- 
toxyethyl)-3-(3,4-dimethoxyphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of 
(S)-3-(2-methanesulfonytoxyethyl)-3-{3,4<iichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 
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Example 1 99 

Preparation of (S)-3-(3-chtorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethylenetmine 




The title compound is prepared essentially as described in Example 195 except that (S) -3-(2 -methanes ulfony- 
loxyethyl)-3-(3-chlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chtoro-6-fluorophenyl)acetyI]hexamethyleneimine 

Example 200 

Preparation of (S)-3-(3,4-difluorophenyl)-1 -[(2-<;hloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 195 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3.4-difluorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonytoxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 

Example 201 

Preparation of (S)-3-(2,5-dimethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperldin-1 -yl)piperidin-1 -yl] 
ethyl]hexamethyleneimine 
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The title compound is prepared essentially as described in Example 195 except that ( S)-3- (2 -methanes u Ifony- 
loxyethyl)-3-(2,5-dlmethylphenyt)-1-[(2-chloro-6-fluorophenyl)acetyI]hexamethyleneimine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlofophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 

Example 202 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]hexamethyleneimine 




OCH2CH3 

The title compound Is prepared essentially as described in Example 195 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-diethoxyphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimlne is employed instead of (S)- 
3-(2-methanesuIfonyloxyethyl)-3-(3,4-dichtorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 

Example 203 

Preparation of (S)-3-[3.4-bis(trichloromethyt)phenyl]-1 -[(2-chloro-6-ftuorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl) 
piperidin-1-yl]ethyl]hexamethyleneimine 




CCI3 

The title compound is prepared essentially as described in Example 195 except that (S)-3-(2HnethanesuIfony- 
loxyethyl)-3-[3,4-bts(trichloromethyl)phenyl]-1 -[(2-chloro-6-fluorophenyI)acetyl]hexamethyleneimine is employed in- 
stead of (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chioro-6-fluorophenyl)acetyl]hexamethyIene- 
imine. 
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Example 204 

Preparation of (S)-3-(3,4-diethylphenyI)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




T CH2CH3 
CH2CH3 

The title compound is prepared essentially as described in Example 1 95 except that ( S)-3-(2hti ethanes u If ony- 
loxyethyl)-3-(3,4-diethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyI)acetyl]hexamethyleneim!ne. 

Example 205 

Preparation of (S)-3-(3.4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cycIohexylpipera2in-1 -yl)ethyl] 
hexamethyleneimine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyl]hexamethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1-cyclohex- 
ylpiperazine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then con- 
centrated under vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric 
acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 206 

Preparation of (S)-343,4-bis(trifluororriethy0phenyl]O-[(2-chloro-6-fluoropheriyl)acetyl]-3-[2-(4<yclohexy 
1 -yl)ethyl]hexamethyleneimine 




CF3 



The title compound is prepared essentially as described in Example 205 except that (S)-3-(2-m ethanes u If ony- 
loxyethyl)-3-[3,4-bis(trifluoromethyl)phenyl]-1 -[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed in- 
stead of (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethylene- 
Imine. 

Example 207 

Preparation of (S)-3-(3,4-dimethylphenyl)-1 -[(2-chIoro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




CH3 

The title compound is prepared essentially as described in Example 205 except that (S)-3-(2Hnethanesulfony- 
loxyethyl)-3-(3,4-dimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-ftuorophenyl)acetyl]hexamethyleneimine. 
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Example 207a 

Preparation of (S)-3-(4-methylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




CH3 

The title compound is prepared essentially as described in Example 205 except that (S)-3-(2-m ethanes u If ony- 
loxyethyl)-3-(4-methylphenyI)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophGnyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 

Example 208 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




OCH3 



The title compound is prepared essentially as described in Example 205 except that (S) -3- (2-m ethanes u If ony- 
loxyethyl)-3-(3,4-dimethoxyphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of 
(S)-3-{2-methanGsulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)ac8tyl]hexamethyleneimine. 
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Example 209 

Preparation of (S)-3-(3-chlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 205 except that ( S)-3-(2 -methanes u If ony- 
loxyethyl)-3-(3-chlorophenyl)-1-[(2-chIoro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)-3- 
(2-methanesu!fonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 

Example 210 

Preparation of (S)-3-(3.4-difluorophenyI)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexy!pipera2in-1 -yl)ethyl] 
hexamethyleneimine 




F 

The title compound is prepared essentially as described in Example 205 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(3,4-difluorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 

Example 211 

Preparation of (S)-3-(2,5-dimethylphenyl)-1 -[(2-chIoro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 205 except that (S ) -3- (2-m ethanes u If ony- 
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loxyethyl)-3-(2,5<Jimethylphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethylenei^ is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3,4-dichIorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]^ 

Example 212 

Preparation of (S)-3-(3,4-diethoxyphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4'Cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 205 except that (S)-3-(2-methanesutfony- 
loxyethyI)-3-(3,4-diethoxyphenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)- 
3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine. 

Example 21 3 

Preparation of (S)-3-[3.4-bls(trichloromethyl)phenyI]-1-[(2-ch!oro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2ln- 
1 -yl)ethyl]hexamethyleneimine 




CCI3 



The title compound is prepared essentially as described in Example 205 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-[3,4-bis(trichloromethyl)phenyl]-1 -[(2-chloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed in- 
stead of (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl)acetyl]hexamethylene- 
imine. 
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Example 214 

Preparation of (S)-3-(3,4-diethylphenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




CH2CH3 

The title compound is prepared essentially as described in Example 205 except that ( S)-3-(2 -methanes u Itony- 
loxyethyl)-3-(3,4-diethylphenyl)-1-[(2K;hloro-6-fluorophenyl)acetyl]hexamethyleneimine is employed instead of (S)-3- 
(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophGnyl)acetyl]hexamethyIeneimine. 

Example 215 

Preparation of (S)-3-(3,4-dichlorophenyl)-1-[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
hexamethyleneimine 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesuIfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl)hex- 
amethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)pip- 
eridine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 216 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyI]-3-[2-(4-cyclohexytpiperazin-1 -yl)ethyl] 
hexamethyleneimine 



10 



IS 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl)hex- 
amethyleneimine (3, 1 7 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. 
20 The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

25 Example 217 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 



35 



40 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonytoxyethyl)-3-(3.4-dtchlorophenyl)-1-[(2-methoxyphenyl)acetyl]hex- 
amethyleneimine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin- 
1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 218 

Preparation of (S)-3-(3.4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 

5 



10 



IS 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]hex- 
20 amethyleneimine (3. 1 7 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. 
The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

25 

Example 219 

Preparation of (S)-3-(3.4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-[4-{piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 

30 



35 



40 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyIoxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]hex- 
amethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1 -yt)pip- 
45 eridine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

so 
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Example 220 

Preparation ot (S)-3-(3,4-dich!orophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-(4-cyclohexy!piperazin-1 -yl)ethyl) 
hexamethyleneimine 

5 



10 



IS 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3.4-dlchlorophenyl)-1 -[(2-methoxyphenyl)acetyl]hex- 
20 amethyleneimine (3, 1 7 g), prepared as described, supra , is mixed with an equimolar amount of 1 -cyclohexylpiperazine. 
The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

25 

Example 221 

Preparation of (S)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperldin-1 -yl]ethyl] 
hexamethyleneimine 

30 



35 



40 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -[(2-methoxyphenyt)acetyl)hex- 
amethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)pip- 
45 eridine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

50 
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Example 222 

Preparation of (R)-3-(3,4-dich!orophenyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl)ethyl] 
hexamethyleneimine 




CI CH 

CH3 



In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(3-isopropoxyphenyl)acetyl) 
hexamethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of l-cyclohexylpiper- 
azine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated 
under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, 
followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. 
The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

Example 223 

Preparation of (R)-3-(3,4-dichlorophenyl)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-[4-(plperidin-1 -yl)piperidin- 
1 -yl]ethyl]hexamethyleneimine 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[[3,5-bis(trifluoromethyl)phe- 
nyl]acetyl]hexamethyleneimine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount 
of 4-(piperidin-1 -yl)piperidlne. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture 
is then concentrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution 
of hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 224 

Preparation of (R)-3-(3,4-dichloropheny!)-1 -[[3,5-bis(trifluoromethyl)phenyl]acetyl]-3-[2-(4-cyclohexylpiperazin-1 -yl) 
ethyl]hexamethyleneimine 



10 



IS 




In 30 nni of acetonitrile (R)-3-(2-nnethanesulfonyloxyethyl)-3-(3,4KJichlorophenyl)-1-[[3,5-bis(trlfluororTiethyl)phe- 
nyl]acetyl]hexamethylenetnnine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 1-cy- 
clohexylpiperazine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 

Example 225 



Preparation of (R)-3-(3.4-dichlorophenyl)-1 -[(2-chloro-6-fluorophenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl] 
ethyl]hexamethyleneimine 

30 



35 



40 




In 30 ml of acetonitrile (R)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyljhexamethyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin- 
1-yl)piperidlne. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 



55 



143 



EP 0 714 891 A1 

Example 226 

Preparation of (R)-3-(3,4-dichlorophenyl)-1 -[(2-chloro-6-fIuorophenyl)acetyl]-3-[2-(4-cyclohexylpipera2in-1 -yl)ethyl] 
hexamethyleneimine 



10 



IS 




CI 



In 30 nnl of acetonitrile (R)-3-(2-methanesulfonyloxyethyI)-3-(3.4-dichlorophenyl)-1-[(2-chloro-6-fluorophenyl) 
acetyljhexamethyleneimine (3.1 7 g), prepared as described, supra , is mixed with an equimolar amount of 1-cyclohex- 
20 yipiperazine. The reaction mixture Is then heated to reflux and refluxed for about ten hours. The mixture Is then con- 
centrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydro- 
chloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concen- 
trated in vacuo. The residue precipitates from an acetone/diethyt ether mixture to give the desired title product. 

25 Example 227 

Preparation of (S)-3-(1 -naphthyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 



35 



40 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyf)-3-(1-naphthyl)-1-[(3-isopropoxyphenyl)acetyl)hexame- 
thyleneimine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl)piperidine. 
The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 
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Example 228 

Preparation of (S)-3-(2-naphthyl)-1 -[(3-isopropoxyphenyl)acetyl]-3-[2-[4-(piperidin-1 -yt)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




CH3 

The title compound is prepared essentially as described in Example 226 except that (S)-3-(2-methanesulfony- 
loxyethyl)-3-(2-naphthyl)-1 -[(3-isopropoxyphenyl)acetyl) hexamethyleneimine is employed instead of (S)-3-(2H7ieth- 
anesulfonyloxyethyl)-3-(1-naphthyl)-1-[(3-isopropoxyphenyl)acetyl)hexamethyleneimine- 

Example 226 

Preparation of (S)-3-{1-naphthyl)-1-(3-isopropoxyben2oyl)-3-[2-[4-(piperldjn-1-yl)piperidin-1-yI]ethyl] 
hexamethyleneimine 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyIoxyethyl)-3-(1 -naphthyl)-1 -(3-isopropoxyben2oyl)hexamethylene- 
imine (3.17 g), prepared as described, supra , is mixed with an equimolar amount of 4-(piperldin-1-yl)piperidine. The 
reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concentrated under 
vacuum an the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric acid, followed 
by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue precipitates from an acetone/di ethyl ether mixture to give the desired title product. 
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Example 230 

Preparation of (S)-3-(2-naphthyl)-1-(3-isopropoxybenzoyl)-3-[2-[4-(piperidin-1 -yl)piperidin-1 -y!]ethyl] 
hexamethyleneimine 




The title compound is prepared essentially as described in Example 227 except that (S)-3-(2H7iethanesultony- 
loxyethyl)-3-(2-naphthyl)-1-(3-isopropoxybenzoyl)hexamethyleneimine is employed instead of (S)-3-(2-methanesulfo- 
nyloxyethyl)-3-(1-naphthyl)-1 -[(3-isopropoxybenzoyl)hexamethyIeneimine. 

Example 231 

Preparation of (S)-3-(3.4-dichlorophenyl)-1-(2-methoxybenzoyI)-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
hexamethyleneimine 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1 -(2-methoxyben2oyl)hexameth- 
yleneimine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin-1-yl) 
piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then concen- 
trated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of hydrochloric 
acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 232 

Preparation of (S)-3-(3,4-dinnethoxyphenyl)-1 -(2-methoxybenzoyl)-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 

£ 



10 



15 




OCH3 

In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyt)-3-(3,4-dimethoxyphenyl)-1 (2-methoxyben2oyl)hexam- 
ethyleneimlne (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin- 
20 l-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

25 Example 233 

Preparation of (S)-3-(3,4-dichlorophenyI)-1 -(2,4-dimethoxybenzoyl)-3-[2-[4-(piperidfn-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 



35 



40 




In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-(2,4-dimethoxybenzoyl)hex- 
amethyleneimine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin- 
1-y!)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum and the residue Is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 234 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -(2,4-dimethoxyben2oyl)-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 



10 



IS 




OCHb 



In 30 ml of acetonitrile (S)-3-(2-methanesulfonyloxyethyl)-3-(3,4-dimethoxyphenyl)-1-(2,4-methoxybenzoyl)hex- 
20 amethyleneimine (3. 1 7 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin- 
1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

25 

Example 235 

Preparation of (S)-3-(3.4-dich1oropheny1)-1-(3,4,5-trimethoxybenzoyl)-3-[2-[4-(piperidin-1-yl)piperidin-1-yl]ethyl] 
hexamethyleneimine 

30 



35 



40 




CI 



In 30 ml of acetonitrile (S)-3-(2-methanesutfonyloxyethyl)-3-(3,4-dichlorophenyl)-1-(3,4,5-trimethoxyben2oyl)hex- 
amethyleneimine (3.1 7 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(piperidin- 
1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is then 
concentrated under vacuum and the residue is taken up In methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 
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Example 236 

Preparation of (S)-3-(3,4-dimethoxyphenyl)-1 -(3,4,5-trimethoxybenzoyl)-3-[2-[4-(piperidin-1 -yl)piperidin-1 -yl]ethyl] 
hexamethyleneimine 




OCH3 



In 30 ml of acetonitrile (S)-3-(2-methanesutfonyloxyethyt)-3-(3,4<iinriethoxyphenyl)-1-(3,4,5-trimethoxybenzoyl) 
hexamethyleneimine (3.17 g), prepared essentially as described, supra , is mixed with an equimolar amount of 4-(pip- 
eridin-1-yl)piperidine. The reaction mixture is then heated to reflux and refluxed for about ten hours. The mixture is 
then concentrated under vacuum and the residue is taken up in methylene chloride and washed with a 3 N solution of 
hydrochloric acid, followed by a wash with brine. The organic fraction is dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue precipitates from an acetone/diethyl ether mixture to give the desired title product. 

The biological activity of the compounds of the present invention is evaluated employing an initial screening assay 
which rapidly and accurately measured the binding of the tested compound to known NK-1 and NK-2 receptor sites. 
Assays useful for evaluating tachykinin receptor antagonists are well known in the art. See, e.g. . J. Jukic, et al. . Life 
Sciences . 49:1463-1469 (1991); N. Kucharczyk. et al. . Journal of Medicinal Chemistn/ . 36:1654-1661 (1993); N. Rou- 
issi, et al. . Biochemical and Biophysical Research Communications , 176:894-901 (1991). 

NK-1 Receptor Binding Assay 

Radioreceptor binding assays are performed using a derivative of a previously published protocol. D.G. Payan, et 
aL, Journal of Immunology . 133:3260-3265 (1984). In this assay an aliquot of IM9 cells (1 x 10^ cellsAube in RPMI 
1604 medium supplemented with 10% fetal calf serum) is incubated with 20 pM ""^si.jgbeled substance P in the pres- 
ence of increasing competitor concentrations for 45 minutes at 4**C. 

The IM9 cell line is a well-characterized cell line which is readily available to the public. See, e.g. . Annals of the 
New York Academy of Science . 190: 221-234 (1972): Nature (London) . 251:443-444 (1974): Proceedings of the Na- 
tional Academy of Sciences (USA) . 71 :84-88 (1974). These cells are routinely cultured in RPMI 1640 supplemented 
with 50 |ig/ml gentamicin sulfate and 10% fetal calf serum. 

The reaction is terminated by filtration through a glass fiber filter harvesting system using filters previously soaked 
for 20 minutes in 0.1% polyethylenimine. Specific binding of labeled substance P is determined in the presence of 20 
nM unlabeled ligand. 

Many of the compounds employed in the methods of the present invention are also effective antagonists of the 
NK-2 receptor. 

NK-2 Receptor Binding Assay 

The CHO-hNK-2R cells, a CHO-derived cell line transformed with the human NK-2 receptor, expressing about 
400.000 such receptors per cell, are grown in 75 cm^ flasks or roller bottles in minimal essential medium (alpha mod- 
ification) with 10% fetal bovine serum. The gene sequence of the human NK-2 receptor is given in N.P. Gerard, et al. . 
Journal of Biological Chemistry, 265:20455-20462 (1990). 

For preparation of membranes, 30 confluent roller bottle cultures are dissociated by washing each roller bottle with 
10 ml of Dulbecco's phosphate buffered saline (PBS) without calcium and magnesium, followed by addition of 10 ml 
of enzyme-free cell dissociation solution (PBS-based, from Specialty Media, Inc.). After an additional 15 minutes, the 
dissociated cells are pooled and centrifuged at 1,000 RPM for 10 minutes in a clinical centrifuge. Membranes are 
prepared by homogenization of the cell pellets in 300 ml 50 mM Tris buffer, pH 7.4 with a TekmarCg) homogenizer for 
10-15 seconds, followed by centrifugation at 12.000 RPM (20.000 x g) for 30 minutes using a Beckman JA-14<g) rotor 
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The pellets are washed once using the above procedure, and the final pellets are resuspended in 100-120 nnl 50 mM 
Tris buffer, pH 7.4, and 4 ml aliquots stored frozen at -70° C. The protein concentration of this preparation is 2 mg/ml. 

For the receptor binding assay, one 4-nnt aliquot of the CHO-hNK-2R mennbrane preparation is suspended in 40 
ml of assay buffer containing 50 mM Tris, pH 7.4, 3 mM manganese chloride, 0.02% bovine serum albumin (BSA) and 
4 |ig/ml chymostatln. A 200 ^1 volume of the homogenate (40 |ig protein) is used per sample. The radioactive ligand 
is [i25|]iodohistidyl-neurokinin A (New England Nuclear, NEX-252). 2200 Ci/mmol. The ligand Is prepared in assay 
buffer at 20 nCi per 100 iil; the final concentration in the assay is 20 pM. Non-specific binding is determined using 1 
|iM eledoisin. Ten concentrations of eledoisin from 0.1 to 1000 nM are used for a standard concentration-response 
curve. 

All samples and standards are added to the incubation in 10 ^1 dimethylsulfoxide (DMSO) for screening (single 
dose) or in 5 p.1 DMSO for IC5Q determinations. The order of additions for incubation is 190 or 195 ^1 assay buffer, 200 
|j,l homogenate, 10 or 5 |il sample in DMSO, 100 radioactive ligand. The samples are incubated 1 hour at room 
temperature and then tittered on a cell han/ester through fitters which had been presoaked for two hours in 50 mM Tris 
buffer, pH 7.7, containing 0.5% BSA. The filter is washed 3 times with approximately 3 ml of cold 50 mM Tris buffer, 
pH 7.7. The filter circles are then punched into 12 x 75 mm polystyrene tubes and counted in a gamma counter. 

Since the compounds of Formula I are effective tachykinin receptor antagonists, these compounds are of value in 
the treatment of a wide variety of clinical conditions which are characterized by the presence of an excess of tachykinin. 
Thus, the invention provides methods for the treatment or prevention of a physiological disorder associated with an 
excess of tachykinins, which method comprises administering to a mamnnal in need of said treatment an effective 
amount of a compound of Formula I or a pharmaceutlcally acceptable salt, solvate or prodrug thereof. The term "phys- 
iological disorder associated with an excess of tachykinins" encompasses those disorders associated with an inappro- 
priate stimulation of tachykinin receptors, regardless of the actual amount of tachykinin present in the locale. 

These physiological disorders may include disorders of the central nen/ous system such as anxiety, depression, 
psychosis, and schizophrenia; neurodegenerative disorders such as dementia, including senile dementia of the Alzhe- 
imer's type, Alzheimer's disease, AIDS-associated dementia, and Down's syndrome; demyelinating diseases such as 
multiple sclerosis and amyotrophic lateral sclerosis and other neuropathological disorders such as peripheral neurop- 
athy, such as diabetic and chemotherapy-induced neuropathy, and post-herpetic and other neuralgias; acute and chron- 
ic obstructive airway diseases such as adult respiratory distress syndrome, bronchopneumonia, bronchospasm, chron- 
ic bronchitis, drivercough, and asthma; inflammatory diseases such as inflammatory bowel disease, psoriasis, fibrositis, 
osteoarthritis, and rheumatoid arthritis; disorders of the musculo-skeletal system, such as osteoporosis; allergies such 
as eczema and rhinitis; hypersensitivity disorders such as poison ivy; ophthalmic diseases such as conjunctivitis, vernal 
conjunctivitis, and the like; cutaneous diseases such as contact dermatitis, atopic dermatitis, urticaria, and other ec- 
zematoid dermatites; addiction disorders such as alcoholism; stress-related somatic disorders; reflex sympathetic dys- 
trophy such as shoulder/hand syndrome; dysthymic disorders; adverse immunological reactions such as rejection of 
transplanted tissues and disorders related to immune enhancement or suppression such as systemic lupus erythema- 
tosis; gastrointestinal disorders or diseases associated with the neuronal control of viscera such as ulcerative colitis, 
Crohn's disease, emesis, and irritable bowel syndrome; disorders of bladder function such as bladder detrusor hyper- 
reflexia and incontinence; artherosclerosis; fibrosing and collagen diseases such as scleroderma and eosinophilic 
fascioliasis; irritative symptoms of benign prostatic hypertrophy; disorders of blood flow caused by vasodilation and 
vasospastic diseases such as angina, migraine, and Reynaud's disease; and pain or nociception, for example, that 
attributable to or associated with any of the foregoing conditions, especially the transmission of pain in migraine. For 
example the compounds of Formula I may suitably be used in the treatment of disorders of the central nervous system 
such as anxiety, psychosis, and schizophrenia; neurodegenerative disorders such as Alzheimer's disease and Down's 
syndrome; respiratory diseases such as bronchospasm and asthma; inflammatory diseases such as inflammatory 
bowel disease, osteoarthritis and rheumatoid arthritis; adverse immunological disorders such as rejection of transplant- 
ed tissues; gastrointestinal disorders and diseases such as disorders associated with the neuronal control of viscera 
such as ulcerative colitis, Crohn's disease, emesis, and irritable bowel syndrome; incontinence; disorders of blood flow 
caused by vasodilation; and pain or nociception, for example, that attributable to or associated with any of the foregoing 
conditions or the transmission of pain in migraine. 

Manyof the compounds of Formula I are selective tachykinin receptor antagonists. These compounds preferentially 
bind one tachykinin receptor subtype compared to other such receptors. Such compounds are especially preferred. 

For example, NK-1 antagonists are most especially preferred in the treatment of pain, especially chronic pain, 
such as neuropathic pain, post-operative pain, and migraines, pain associated with arthritis, cancer-associated pain, 
chronic lower back pain, cluster headaches, herpes neuralgia, phantom limb pain, central pain, dental pain, neuropathic 
pain, opioid -resistant pain, visceral pain, surgical pain, bone injury pain, pain during labor and delivery, pain resufting 
from burns, including sunburn, post partum pain, angina pain, and genitourinary tract-related pain including cystitis. 

In addition to pain, NK-1 antagonists are especially preferred in the treatment and prevention of urinary inconti- 
nence; irritative symptoms of benign prostatic hypertrophy; motility disorders of the gastrointestinal tract, such as irri- 
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table bowel syndrome; acute and chronic obstructive airway diseases, such as bronchospasm, bronchopneumonia, 
asthma, and adult respiratory distress syndrome; artherosclerosis; inflammatory conditions, such as inflammatory bow- 
el disease, ulcerative colitis, Crohn's disease, rheumatoid arthritis, osteoarthritis, neurogenic inflammation, allergies, 
rhinitis, cough, dermatitis, urticaria, psoriasis, conjunctivitis, emesis, irritation-induced miosis; tissue transplant rejec- 

5 tion; plasma extravasation resulting from cytokine chemotherapy and the like; spinal cord trauma; stroke; cerebral 
stroke (ischemia); Alzheimer's disease; Parkinson's disease; multiple sclerosis; amyotrophic lateral sclerosis; schizo- 
phrenia; anxiety; and depression. 

NK-2 antagonists are especially preferred in the treatment of urinary incontinence, bronchospasm, asthma, adult 
respiratory distress syndrome, motility disorders of the gastrointestinal tract, such as irritable bowel syndrome, and pain. 

10 The compounds of Formula I are usually administered in the form of pharmaceutical compositions. These com- 

pounds can be administered by a variety of routes including oral, rectal, transdermal, subcutaneous, intravenous, 
intramuscular, and intranasal. These compounds are effective as both injectable and oral compositions. Such compo- 
sitions are prepared in a manner well known in the pharmaceutical art and comprise at least one active compound. 
The present invention also includes pharmaceutical compositions which contain, as the active ingredient, the com- 

'5 pounds of Formula I associated with pharmaceuticalty acceptable carriers. In making the compositions of the present 
invention the active ingredient is usually mixed with an excipient, diluted by an excipient or enclosed within such a 
carrier which can be in the form of a capsule, sachet, paper or other container. When the excipient serves as a diluent, 
it can be a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or medium for the active ingredient. 
Thus, the compositions can be in the form of tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, 

20 emulsions, solutions, syrups, aerosols (as a solid or in a liquid medium), ointments containing for example up to 10% 
by weight of the active compound, soft and hard gelatin capsules, suppositories, sterile injectable solutions, and sterile 
packaged powders. 

In preparing a formulation, it may be necessary to mill the active compound to provide the appropriate particle size 
prior to combining with the other ingredients. If the active compound is substantially insoluble, it ordinarily is milled to 

25 a particle size of less than 200 mesh. If the active compound is substantially water soluble, the particle size is normally 
adjusted by milling to provide a substantially uniform distribution in the formulation, e.g. about 40 mesh. 

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, 
calcium phosphate, alginates, tragacanth. gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone, cel- 
lulose, water, syrup, and methyl cellulose. The formulations can additionally include: lubricating agents such as talc, 

30 magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending agents; preserving agents such as 
methyl- and propylhydroxybenzoates; sweetening agents; and flavoring agents. The compositions of the invention can 
be formulated so as to provide quick, sustained or delayed release of the active ingredient after administration to the 
patient by employing procedures known in the art. 

The compositions are preferably formulated in a unit dosage form, each dosage containing from alx)ut 0.05 to 

35 about 1 00 mg, more usually about 1 .0 to about 30 mg, of the active ingredient. The term "unit dosage form" refers to 
physically discrete units suitable as unitary dosages for human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to produce the desired therapeutic effect, in association with a 
suitable pharmaceutical excipient. 

The active compound is effective over a wide dosage range. For examples, dosages per day normally fall within 

40 the range of about 0.01 to about 30 mg/kg of body weight. In the treatment of adult humans, the range of about 0.1 to 
about 15 mg/kg/day, in single or divided dose, is especially preferred. However, it will be understood that the amount 
of the compound actually administered will be determined by a physician, in the light of the relevant circumstances, 
including the condition to be treated, the chosen route of administration, the actual compound administered, the age, 
weight, and response of the individual patient, and the severity of the patient's symptoms, and therefore the above 

45 dosage ranges are not intended to limit the scope of the invention in any way. In some instances dosage levels below 
the lower limit of the aforesaid range may be more than adequate, while in other cases still larger doses may be 
employed without causing any harmful side effect, provided that such larger doses are first divided into several smaller 
doses for administration throughout the day. 

50 Formulation Example 1 

Hard gelatin capsules containing the following ingredients are prepared: 



55 



Ingredient 


Quantity (mg/capsule) 


Active Ingredient 
Starch 

Magnesium stearate 


30.0 
305.0 
5.0 
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The above ingredients are mixed and filled into hard gelatin capsules in 340 mg quantities. 
Formulation Exannple 2 

A tablet formula is prepared using the ingredients below: 



Ingredient 


Quantity (mg/tablet) 


Active Ingredient 


25.0 


Cellulose, microcrystalline 


200.0 


Colloidal silicon dioxide 


10.0 


Stearic acid 


5.0 



The components are blended and compressed to form tablets, each weighing 240 mg. 
Formulation Example 3 

A dry powder inhaler formulation is prepared containing the following components: 



Ingredient 


Weight % 


Active Ingredient 
Lactose 


5 
95 



The active mixture is mixed with the lactose and the mixture is added to a dry powder inhaling appliance. 
Formulation Example 4 

Tablets, each containing 30 mg of active ingredient, are prepared as follows: 



Ingredient 


Quantity (mg/tablet) 


Active Ingredient 


30.0 mg 


Starch 


45.0 mg 


Microcrystalline cellulose 


35.0 mg 


Polyvinylpyrrolidone (as 10% solution in water) 


4.0 mg 


Sodium carboxymethyl starch 


4.5 mg 


Magnesium stearate 


0.5 mg 


Talc 


1.0 mg 


Total 


120 mg 



The active ingredient, starch and cellulose are passed through a No. 20 mesh U.S. sieve and mixed thoroughly. 
The solution of polyvinylpyrrolidone is mixed with the resultant powders, which are then passed through a 16 mesh U. 
S. sieve. The granules so produced are dried at 50-60°C and passed through a 16 mesh U.S. sieve. The sodium 
carboxymethyl starch, magnesium stearate, and talc, previously passed through a No. 30 mesh U.S. sieve, are then 
added to the granules which, after mixing, are compressed on a tablet machine to yield tablets each weighing 1 20 mg. 

Formulation Example 5 

Capsules, each containing 40 mg of medicament are made as follows: 



Ingredient 


Quantity (mg/capsule) 


Active Ingredient 
Starch 

Magnesium stearate 
Total 


40.0 mg 
109.0 mg 
1.0 mg 
150.0 mg 
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The active ingredient, cellulose, starch, and nnagnesium stearate are blended, passed through a No. 20 mesh U. 
S. sieve, and filled into hard gelatin capsules in 150 mg quantities. 

Formulation Example 6 

Suppositories, each containing 25 mg of active ingredient are made as follows; 



Ingredient 


Amount 


Active Ingredient 

Sat u red fatty acid glycerides to 


25 mg 
2,000 mg 



The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty acid 
glycerides previously melted using the minimum heat necessary. The mixture is then poured into a suppository mold 
of nominal 2.0 g capacity and allowed to cool. 

Formulation Example 7 

Suspensions, each containing 50 mg of medicament per 5.0 ml dose are made as follows: 



Ingredient 


Amount 


Active Ingredient 


50.0 mg 


Xanthan gum 


4.0 mg 


Sodium carboxymethyl cellulose (11%) 


50.0 mg 


Microcrystalline cellulose (89%) 




Sucrose 


1.75 mg 


Sodium benzoate 


10.0 mg 


Flavor and Color 


q.v. 


Purified water to 


5.0 ml 



The medicament, sucrose and xanthan gum are blended, passed through a No. 10 mesh U.S. sieve, and then 
mixed with a previously made solution of the microcrystalline cellulose and sodium carboxymethyl cellulose in water. 
The sodium benzoate, flavor, and color are diluted with some of the water and added with stirring. Sufficient water is 
then added to produce the required volume. 

Formulation Example 8 

Capsules, each containing 15 mg of medicament, are made as follows: 



Ingredient 


Quantity (mg/capsule) 


Active Ingredient 
Starch 

Magnesium stearate 
Total 


15.0 mg 
407.0 mg 
3.0 mg 
425.0 mg 



The active ingredient, cellulose, starch, and magnesium stearate are blended, passed through a No. 20 mesh U. 
S. sieve, and filled into hard gelatin capsules in 425 mg quantities. 

Formulation Example 9 

An intravenous formulation may be prepared as follows: 



Ingredient 


Quantity 


Active Ingredient 


250.0 mg 
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(continued) 



Ingredient 


Quantity 


Isotonic saline 


1000 nnl 



Formulation Example 10 

A topical formulation may be prepared as follows: 



Ingredient 


Quantity 


Active Ingredient 
Emulsifying Wax 
Liquid Paraffin 
White Soft Paraffin 


1-10g 
30g 
20 g 
to 100 g 



The white soft paraffin is heated until molten. The liquid paraffin and emulsifying wax are incorporated and stirred until 
dissolved. The active ingredient is added and stirring is continued until dispersed. The mixture is then cooled until solid. 

Formulation Example 11 



Sublingual or buccal tablets, each containing 10 mg of active ingredient, may be prepared as follows: 



Ingredient 


Quantity Per Tablet 


Active Ingredient 


10.0 mg 


Glycerol 


210.5 mg 


Water 


143.0 mg 


Sodium Citrate 


4.5 mg 


Polyvinyl Alcohol 


26.5 mg 


Polyvinylpyrrolidone 


15.5 mg 


Total 


410.0 mg 



35 The glycerol, water, sodium citrate, polyvinyl alcohol, and polyvinylpyrrolidone are admixed together by continuous 
stirring and maintaining the temperature at about 90°C. When the polymers have gone into solution, the solution is 
cooled to about 50-55°C and the medicament is slowly admixed. The homogenous mixture is poured into forms made 
of an inert material to produce a drug-containing diffusion matrix having a thickness of about 2-4 mm. This diffusion 
matrix is then cut to form individual tablets having the appropriate size. 

40 Another preferred formulation employed in the methods of the present invention employs transdermal delivery 

devices ("patches"). Such transdermal patches may be used to provide continuous or discontinuous infusion of the 
compounds of the present invention in controlled amounts. The construction and use of transdermal patches for the 
delivery of pharmaceutical agents is well known in the art. See, e.g. . U.S. Patent 5,023,252. Issued June 11, 1991, 
herein incorporated by reference. Such patches may be constructed for continuous, pulsatile, or on demand delivery 

45 of pharmaceutical agents. 

Frequently, it will be desirable or necessary to introduce the pharmaceutical composition to the brain, either directly 
or indirectly. Direct techniques usually involve placement of a drug delivery catheter into the host's ventricular system 
to bypass the blood-brain barrier. One such implantable delivery system, used for the transport of biological factors to 
specific anatomical regions of the body, is described in U.S. Patent 5,011,472, issued April 30. 1991. which is herein 

so incorporated by refernce. 

Indirect techniques, which are generally preferred, usually involve formulating the compositions to provide for drug 
latentiation by the conversion of hydrophilic drugs into lipid-soluble drugs or prodrugs. Latentiation is generally achieved 
through blocking of the hydroxy, carbonyl. sulfate, and primary amine groups present on the drug to render the drug 
more lipid soluble and amenable to transportation across the blood-brain barrier. Alternatively, the delivery of hydrophilic 

55 drugs may be enhanced by intra-arterial infusion of hypertonic solutions which can transiently open the blood-brain 
barrier. 
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Claims 

1 . A compound of the formula 




(CH2)n 




wherein: 

p is 1 . 2, or 3; 

m and n are independently 0-6; 
Xis 



"-0 ™<3 -"0 . 



N-CH2 



N-Ra or CH-NRbRc, 

where R^ R^, and R^ are independently selected from the group consisting of hydrogen and Ci-Cg alkyl; 

R^ and R2 are independently hydrogen, halo, trifluoromethyl, trichloromethyl, -Cq alkyl. or C^-Cq alkoxy; and 

R3. R^. and R^ are independently selected from the group consisting of hydrogen, halo, trifluoromethyl, Ct 
Ce alkyl, C^-Cq alkoxy, cyano. hydroxy, amino, -NHCONHg, nitro, -CONH2. Cg-Cio alkenyl, Ca-C^o afkynyl, 
Cs-Cq cycloalkyi, C3-C8 cycloalkenyl, C^-Cq cycloalkoxy. C^-C^q alkylthto. CyC^Q alkylamino. C2-C6 alkanoyl. 
and Cg-Cg alkanoyloxy; 

or a pharmaceutical ly acceptable salt or solvate thereof. 

2. A compound as claimed in Claim 1 wherein R^, R^, and RS are independently selected from the group consisting 
of hydrogen, chloro, fluoro, methyl, ethyl, isopropyl, methoxy ethoxy. isopropoxy, and trifluoromethyl, or a salt or 
solvate thereof. 

3. A compound as claimed in Claim 2 wherein R^ and R2 are independently selected from the group consisting of 
hydrogen, chloro, fluoro, methyl, ethyl, methoxy, ethoxy, isopropoxy, trifluoromethyl, and trichloromethyl, or a salt 
or solvate thereof. 
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A compound as claimed in Claim 3 wherein n Is 0, 1 , or 2, or a salt or solvate thereof. 

A compound as claimed in Claim 4 wherein X, when combined to the heterocyclic group to which it is attached, 
forms 4-(cyclohexyl)piperazin-1-yl, 4-(piperidin-1-yl)piperidin-1-yl, 4-dimethylaminopiperidin-1 -yl, 4-phenylpiper- 
azin-1-yl, or 4-benzyIplperazin-1-yl, or a salt or solvate thereof 

A process for preparing a compound as claimed in any one of Claims 1 to 5 which comprises reacting a compound 
of the formula 




where Y is any leaving group, preferably a methanesulfonyl or benzenesulfonyl group, or a protected derivative 
thereof, with a compound of the formula 




followed by an optional solvation or sal i nation. 

A compound as claimed in any one of Claims 1 to 5 for use in treating a condition associated with an excess of 
tachykinins. 

A pharmaceutical formulation coprising as an active ingredient a compound as claimed in any one of Claims 1 to 
5, associated with one or more pharmaceutically acceptable carriers, diluents, or excipients therefor. 
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